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Real Party In Interest 

The real party in interest is 3M Company (formerly known as Minnesota Mining and 
Manufacturing Company) of St. Paul, Minnesota and its affiliate 3M Innovative Properties 
Company of St. Paul, Minnesota. 

Related Appeals And Interferences 

Appellants are unaware of any related appeals or interferences. 

Status of Claims 

Claims 43-52 are pending and stand rejected. Claims 1-42 have been withdrawn. 
Appellants also respectfully request that the typographical error in claim 43, line 7 be corrected 
by changing the comma at the end of line 7 to a semicolon. 

Status of Amendments 

An Amendment After Final was submitted on September 5, 2006. In that amendment, 
claims 44 and 51 were amended to overcome a rejection under 35 U.S.C. §1 12, second 
paragraph. An Advisory Action was mailed on September 13, 2006, advising that applicant's 
reply has overcome the rejection under 35 U.S.C. §112, second paragraph and that the proposed 
amendment would be entered for purposes of appeal. 

Summary Of Claimed Subject Matter 

The claims at issue concern methods of bonding orthodontic appliances to a patient's 

teeth by use of an array of solid state light emitters that is placed directly in the oral cavity. 

Independent claim 43 recites a method of bonding orthodontic appliances to a patient's teeth 

(e.g., page 4, line 16) comprising: providing orthodontic appliances (e.g., reference numeral 34a; 
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page 11, line 26 of the present specification) for at least two teeth of the patient's dental arch 
(e.g., page 4, line 18 of the present specification); providing a quantity of photocurable material 
for each appliance (e.g., page 8, line 23 and page 13, line 28 of the present specification); placing 
each orthodontic appliance on a corresponding tooth of the patient's dental arch such that the 
photocurable material is between the appliance and the tooth (e.g., page 4, line 20; page 8, line 
22; and page 13, line 28 of the present specification); providing a substrate (e.g., reference 
numerals 12, 12a; page 5, line 24 and page 10, line 29 of the present specification) and an array 
of solid state light emitters mounted on the substrate (e.g., reference numerals 16, 16a; page 6, 
line 6 and page 12, line 15 of the present specification); placing the substrate and the array of 
light emitters in the oral cavity adjacent the orthodontic appliances such that the array of light 
emitters lie along a path that is located in an occlusal direction from the outer tips of the patient's 
teeth (e.g., page 9, line 7 and Fig. 4 of the present specification); and activating the light emitters 
in order to direct light from the light emitters in a gingival direction across the surfaces of the 
teeth and toward the photocurable material (e.g., page 9, line 14; page 9, line 21; and Fig. 4 of 
the present specification). 

Grounds of Rejection to be Reviewed on Appeal 

Whether claims 43-52 are unpatentable under 35 U.S.C. § 103(a) over Cohen et al. (U.S. 
Patent No. 3,949,477) in view of Hare (U.S. Patent No. 5,316,473). 

Arguments 

"To establish a prima facie case of obviousness, three basic criteria must be met. First, 
there must be some suggestion or motivation, either in the references themselves or in the 
knowledge generally available to one of ordinary skill in the art, to modify the reference or to 
combine reference teachings. Second, there must be a reasonable expectation of success. 
Finally, the prior art reference (or references when combined) must teach or suggest all the claim 
limitations." M.P.E.P. § 2143. 
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A) THE CITED DOCUMENTS DO NOT TEACH OR SUGGEST ALL THE 
LANGUAGE RECITED IN THE PRESENT CLAIMS. 

It is respectfully submitted that the presently claimed invention is neither taught nor 
suggested by the combination of the references. That is, there is no teaching or suggestion in 
any document, considered alone or in any combination, that would provide a method of bonding 
orthodontic appliances by (a) placing an array of solid state light emitters mounted on a substrate 
in the oral cavity adjacent the orthodontic appliances such that the solid state light emitters lie 
along a path that is located in an occlusal direction from the outer tips of the patient's teeth, or 
(b) activating solid state light emitters in order to direct light from the emitters in a gingival 
direction across the surfaces of the teeth and toward photocurable material that is between the 
appliances and the teeth. 

Cohen et al. discloses a method of bonding orthodontic appliances to teeth using radiant 
energy such as light or heat. In Figs. 1-5 of this reference, energy conductors 16 made of glass 
or fiber optic materials extend through an indirect bonding tray or transfer tray and terminate at a 
respective bracket, as described in column 2, lines 65-69. The drawings show the conductors 16 
extending through the tray or mold 15 in a lingual direction (i.e., in a direction toward the 
patient's tongue). Consequently, when energy such as light is emitted from the conductors 16, 
the energy is directed in a lingual direction to the respective bracket 14. 

In Figs. 1-5 of Cohen et al., it is clear that the source of radiant energy 17 is located 
outside of the oral cavity. Moreover, Cohen et al. does not disclose the use of solid state light 
emitters. (In the present application, the phrase "solid state light emitters" is defined on page 7, 
line 3 as any device that converts electrical energy into electromagnetic radiation through the 
recombination of holes and electrons, such as LEDs, laser diodes, and electroluminescent 
devices.) 

In the embodiment shown in Fig. 6 of Cohen et al., a single radiant energy source 17a is 
provided and includes a probe 16a. Column 3, lines 65-69 mentions that the mold 15a may be 
transparent. However, in Fig. 6 there is no array of light sources. Further, there is no indication 
that the energy source 17a is located in the oral cavity. Instead, the Cohen et al. patent indicates 
that radiant energy source 17a "may assume the configuration of a gun" (column 3, lines 59-60), 



4 



Application No.: 10/678841 



Case No.: 59011US002 



and provides a probe 16a. Presumably, the probe 16a is provided for enabling the gun to be 
located outside of the oral cavity in use. 

In the embodiment shown in Fig. 7 of Cohen et al., energy source 17b is connected by 
stem portion 21b to a radiant energy conductor 16b. However, energy conductor 16b extends 
along the buccolabial side (i.e., the side facing the patient's lips or cheeks) of the mold 15b. In 
Fig. 7, there is no indication that the energy source 17b is in the oral cavity, and in all likelihood 
is kept outside of the oral cavity due to the provision of stem portion 21. The embodiment of 
Fig. 7 also does not include an array of light sources, let alone an array of solid state light 
emitters. 

None of the embodiments described in Cohen et al. suggest the act of providing a 
substrate and an array of solid state light emitters mounted on a substrate. Moreover, none of the 
embodiments in Cohen et al. suggest the act of placing an array of light emitters in the oral 
cavity adjacent orthodontic appliances such that the array of light emitters lies along a path that 
is located in an occlusal direction from the outer tips of the patient's teeth. Although the 
Examiner indicated in the Office Action dated July 5, 2006 (see Appendix of Cited Documents) 
that in Cohen et al the light emitters "lie along a path that is located in an occlusal direction. . ." 
(see page 2, paragraph 4 of that Office Action), such is not the case. Instead, Cohen et al. 
describe apparatus having light or heat sources that are located along the buccolabial or facial 
side of the patient's teeth. 

Furthermore, Cohen et al. attempt to place light conductors 16 as close to the brackets as 
possible. See, e.g., column 3, lines 36-40 where it is stated that "[f]he conductors 16 may 
terminate at a position contiguous to and along side of a respective bracket 14 . . ." (emphasis 
added). Cohen et al. do not recognize any advantage in keeping the light sources in locations 
that are spaced away from the appliances, or in locating the light sources in an occlusal direction 
from the outer tips of the patient's teeth. 

In addition, none of the embodiments described in Cohen et al. teach a method of 
orthodontic bonding wherein light is directed from solid state light emitters in a gingival 
direction across the surfaces of the teeth and toward photocurable material. By contrast, Cohen 
et al. teach the concept of apparatus that directs light or heat in a lingual direction toward 
orthodontic appliances. 
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The '473 Hare patent is directed to dental apparatus for light curing of dental impression 
material. This reference is not directed toward orthodontic methods of bonding orthodontic 
appliances to teeth. The Hare patent is also not concerned with curing orthodontic adhesive that 
lies between brackets and teeth. Impression trays of the type shown in the Hare patent are not 
normally used with patients that have orthodontic brackets since the impression material would 
tend to be torn and consequently distorted by the brackets when the impression material is pulled 
away from the teeth. 

Moreover, the Hare patent is not concerned with bonding anything to teeth. By contrast, 
impression materials should not bond to teeth when curing since any bonded materials would 
tend to fracture when removed from the dental arch. It is important when taking an impression 
that the resulting impression accurately represents the configuration of the patient's teeth. As a 
result, bonding of the impression material to teeth has long been avoided so that the resulting 
impression is not torn or otherwise damaged when it is removed from the oral cavity. 

The Hare patent does not teach a method of orthodontic bonding, and additionally does 
not teach a method of orthodontic bonding wherein light is directed in a gingival direction and 
across the surfaces of the teeth toward photocurable material. Hare does not recognize the 
benefits achieved by the orthodontic bonding methods of appellant's claims. Instead, the Hare 
patent is concerned with distributing light in a uniform manner to impression material located in 
an impression tray. See, e.g., column 8, lines 43-47 of the Hare patent. 

The present invention provides a number of significant advantages that are neither taught 
nor suggested by the references of record. For example, by retaining light emitters in a location 
that is in an occlusal direction (i.e., in a direction away from the gingiva or gums) from the outer 
tips of the patient's teeth during an orthodontic bonding procedure, it is less likely that the light 
emitters will contact the appliances and move the appliances from a previously selected location 
before such time as the bonding material has hardened. Orthodontic practitioners often go to 
great lengths in placing the appliances in precise positions on the teeth, and consequently it is 
advantageous to avoid exposing the appliances to forces that might move the brackets from their 
intended locations before the bonding adhesive has cured. Furthermore, by keeping the light 
emitters in a location that is in an occlusal direction from the outer tips of the patient's teeth, it is 
less likely that the light emitters will come into contact with the patient's saliva and push the 
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saliva toward the area of bonding, where it could come into contact with the adhesive and 
adversely affect the ultimate bond strength of the appliances to the teeth. 

Additionally, the methods of the appellant's claims are advantageous because there is 
more free space available to place light emitters and a substrate in the patient's oral cavity in a 
location adjacent the occlusal tips of the teeth. This is in contrast to conventional methods of 
using curing lights having a light outlet that is placed between the appliances and the patient's 
lips or cheeks. As a result, by practicing the present invention a substrate with light emitters can 
be constructed to provide a universal fit for a variety of patients, regardless of the overall size of 
the patient's dental arches. These advantages are especially important when bonding appliances 
in posterior regions of the patient's oral cavity where free space is very limited. 

Moreover, the present methods of bonding orthodontic appliances are advantageous 
because a portion of the light emitted from the light emitters is transmitted in direction generally 
along the front surfaces of the patient's teeth. These methods tend to trans-illuminate the teeth, 
which in turn facilitates the travel of light to the photocurable material located between the 
appliances and the surface of the teeth. Light that is traveling in a gingival direction and along 
the labial surfaces of the patient's teeth is not blocked by the appliances. As a result a greater 
amount of light may reach the photocurable material. 

In the past, bonding orthodontic appliances to teeth using photocurable material has been 
typically carried out by directing light in a lingual direction as described in the Cohen et al. 
patent. Often, the practitioner would aim a light curing unit or gun toward the mesial and distal 
sides of the bracket in order to cure adhesive along the edges of the bracket. However, 
orthodontic appliances that are opaque will block the transmission of light and hinder the curing 
of orthodontic adhesive that is located in the shadow of the appliances. The bonding methods of 
appellant's claims provide a significant advantage, in that light is directed across the surfaces of 
the teeth in a gingival direction in order to bond appliances to teeth. 

B) THERE IS NO SUGGESTION OR MOTIVATION TO COMBINE THE CITED 
DOCUMENTS TO ARRIVE AT THE PRESENT INVENTION 

Appellants respectfully submit that there is no suggestion or motivation, either in the 
documents or in the knowledge generally available to one of ordinary skill in the art, to modify 
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the methods taught by these references. Cohen et al., as discussed above, do not teach a method 
of bonding orthodontic appliances using solid state light emitters located in the oral cavity. 
Cohen et al. teach that the light source should be directed from a location outside of the oral 
cavity and that the light should be directed in a lingual direction. Cohen et al. also teach that 
their light conductors should be located as close to the orthodontic appliances as possible. 
Cohen et al. do not recognize any reason to locate light emitters in an occlusal direction from the 
outer tips of the patient's teeth. Additionally, Cohen et al. do not describe the problems 
presented when attempting to bond photocurable materials that are located beneath opaque 
orthodontic appliances such as brackets, or recognize that the brackets may create a shadow 
effect that blocks transmission of light. 

Hare, as discussed above, is not directed toward methods of bonding orthodontic 
appliances to teeth and instead is directed toward apparatus for curing impression materials. One 
attempting to increase the reliability of a bond between an orthodontic appliance and a patient's 
tooth would not turn to the Hare patent that relates to impression materials, because impression 
materials should not be bonded to teeth. Consequently, one skilled in the art would not be 
inclined to attempt to improve orthodontic bonding methods by hypothetically combining the 
two cited references. 

C) THE EXAMINER IS ENGAGING IN IMPERMISSIBLE HINDSIGHT 
RECONSTRUCTION 

In the present case, the Examiner has found references that describe component parts of 
apparatus used for curing photocurable materials. However, the present claims are directed 
toward methods of bonding orthodontic appliances to teeth, and not toward a hypothetical 
apparatus. The references simply do not teach or otherwise suggest the bonding methods set out 
in appellant's claims. 

It is submitted that the rejection may only be made by impermissible hindsight 
reconstruction; that is, by picking and choosing components from each document that supports 
the rejection. However, one cannot "simply [to] engage in a hindsight reconstruction of the 
claimed invention, using appellant's structure as a template and selecting elements from 
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references to fill in the gaps". In re Gorman, 933 F.2d 982, 18 USPQ 2d 1885, 1888 (Fed. Cir. 
1991). 

As recently asserted in Princeton Biochemicals, Inc. v. Beckman Coulter, Inc. 411 F.3d 
1332, 75 USPQ 2d 1051 (Fed. Cir. 2005), 35 U.S.C. §103 specifically requires an assessment of 
the claimed invention "as a whole". The "as a whole" assessment of the invention requires a 
showing that an artisan of ordinary skill in the art at the time of the invention, confronted by the 
same problems as the inventor and with no knowledge of the claimed invention, would have 
selected the various elements from the cited references and combined them in the claimed 
manner. In other words, 35 U.S.C. § 103 requires some suggestion or motivation, before the 
invention, to make the combination. See In re Rouffet, 149 F.3d 1350, 1355-56, 47 USPQ 2d 
1453, 1457-58 (Fed. Cir. 1998). 

This "as a whole" instruction in 35 U.S.C. §103 prevents evaluation of the invention part 
by part. Without this important requirement, an obviousness assessment could successfully 
break an invention into its component parts, then find a reference corresponding to each 
component. This line of reasoning would import hindsight into the obviousness determination 
by using the invention as a roadmap to find its prior art components. Further, this improper 
method would discount the value of combining various existing features of principles in a new 
way to achieve a new result - which is often the essence of the invention. Ruiz v. AB Chance 
Co., 357 F.3d 1270, 1275, 69 USPQ 2d 1686, 1690 (Fed. Cir. 2004). Simply identifying the 
various elements of a claim in the cited reference does not render a claim obviousness. Ruiz, 357 
F.3d at 1275. Instead, 35 U.S.C. § 103 requires some suggestion or motivation in the prior art to 
make the new combination. In re Rouffet, 149 F.3d at 1355-56. Appellants submit that the 
Examiner has engaged in an improper part by part analysis of the claimed methods and that the 
requisite motivation to combine the teachings of the cited references to obtain the claimed 
invention, as a whole, is lacking. 
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Conclusion 

For at least the reasons presented above, appellants respectfully submit that the Examiner 
has failed to establish a prima facie case of unpatentability of claims 43-52. Review and reversal 
by the Board of the rejection under 35 U.S.C. § 103(a) of claims 43-52 is respectfully requested. 

Respectfully submitted, 



November 29, 2006 By: /James D. Christoff/ 

Date James D. Christoff, Reg. No.: 31,492 

Telephone No.: 651-733-1512 

Office of Intellectual Property Counsel 
3M Innovative Properties Company 
Facsimile No.: 651-736-3833 
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Claims Appendix 

1-42 (cancelled) 

43. (previously presented) A method of bonding orthodontic appliances to a patient's teeth 
comprising: 

providing orthodontic appliances for at least two teeth of the patient's dental arch; 
providing a quantity of photocurable material for each appliance; 

placing each orthodontic appliance on a corresponding tooth of the patient's dental arch 
such that the photocurable material is between the appliance and the tooth; 

providing a substrate and an array of solid state light emitters mounted on the substrate, 

placing the substrate and the array of light emitters in the oral cavity adjacent the 
orthodontic appliances such that the array of light emitters lie along a path that is located in an 
occlusal direction from the outer tips of the patient's teeth; and 

activating the light emitters in order to direct light from the light emitters in a gingival 
direction across the surfaces of the teeth and toward the photocurable material. 

44. (previously presented) A method of bonding orthodontic appliances to a patient's teeth 
according to claim 43 wherein the substrate comprises an indirect bonding placement device. 

45. (Previously Presented) A method of bonding orthodontic appliances to a patient's teeth 
according to claim 44 wherein the placement device comprises a shell having an overall, 
generally "U"-shaped configuration in plan view. 

46. (Previously Presented) A method of bonding orthodontic appliances to a patient's teeth 
according to claim 44 wherein the placement device has a channel that corresponds to the shape 
of at least a portion of the patient's dental arch, and wherein the array is located adjacent the 
channel. 

47. (Previously Presented) A method of bonding orthodontic appliances to a patient's teeth 
according to claim 46 wherein the array extends along a longitudinal axis of the channel. 
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48. (Previously Presented) A method of bonding orthodontic appliances to a patient's teeth 
according to claim 43 wherein the act of activating the light emitters includes the act of directing 
light through a light-transmissive matrix material. 

49. (Previously Presented) A method of bonding orthodontic appliances to a patient's teeth 
according to claim 43 and including the act of holding the substrate by clamping the substrate 
between the upper and lower teeth of the patient. 

50. (Previously Presented) A method of bonding orthodontic appliances to a patient's teeth 
according to claim 43 wherein the substrate is generally flat. 

51. (Previously Presented) A method of bonding orthodontic appliances to a patient's teeth 
according to claim 43 wherein the substrate has a curved longitudinal axis. 

52. (Previously Presented) A method of bonding orthodontic appliances to a patient's teeth 
according to claim 43 wherein the substrate has an overall length that generally matches the 
length of a quadrant of the patient's dental arch. 
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Evidence Appendix 

1 . U.S. Patent No. 3,949,477 (Cohen et al.). 

First cited by the Examiner on page 2 of the Office Action mailed January 11, 2005. 

2. U.S. Patent No. 5,316,473 (Hare). 

First cited by the Examiner on page 2 of the Office Action mailed January 10, 2006. 

3. Final Office Action mailed July 5, 2006 in connection with the present application (Serial 
No. 10/678,841). 

4. M.P.E.P. §2143 (Eight Edition, August 2005 Revision). 

5. In re Gorman, 933 F2d 982, 18 U.S.P.Q.2d 1885, 1888 (Fed. Cir. 1991). 

6. Princeton Biochemicals, Inc. v. Beckman Coulter, Inc., 411 F.3d 1332, 75 U.S.P.Q.2d 
1051 (Fed. Cir. 2005). 

7. In re Rouffet, 149 F.3d 1350, 1355-56, 47 U.S.P.Q.2d 1453, 1457-58 (Fed. Cir. 1998). 

8. Ruiz v. A.B. Chance Co., 357 F.3d 1270, 1275, 69 US.P.Q.2d 1686, 1690 (Fed. Cir. 
2004). 
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[57] ABSTRACT 

In the application of orthodontic brackets to teeth by 
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riorly thereof, through the latter to the bracket adhe- 
sive to be activated. 
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1 2 

the gums and teeth of a patient. The dental cast 10 
ORTHODONTIC METHOD AND APPARATUS includes a base part 11, a gum simulating region 12 

„ " „ „. extending from the base, and simulated teeth 13 pro- 

BACKGROUND OF THE INVENTION jecting { f om the gum simu , ating reg ion 12. Thus, the 

The present invention constitutes an improvement 5 simulated teeth 13 and gum region 12 are an accurate 
over the invention of our prior patent U.S. Pat. No. model of the patient. 

3,738,005, wherein adhesive curing was not accurately With the dental cast 10, the orthodontist may deter- 
controllable as to occurrence, both commencement mine the optimum locations and arrangements of den- 
and duration of adhesive curing being inherent in the tal brackets. That is, the orthodontist may choose the 
method rather than selectively controllable. This lack 10 proper type of bracket and select an optimal location 
of accurate control of the adhesive required relatively and arrangement on the teeth: It will be seen that cer- 
high skill of the practitioner. tain of the teeth 13 carry brackets 14, the latter being 

selectively positioned on the teeth. The brackets 14 on 
SUMMARY OF THE INVENTION ^ teeth y { 3 of th e den tal cast 10 are detachably or 

It is an important object of the present invention to 1 5 removably positioned, as by wax, a tacky adhesive or 
provide an orthodontic method and apparatus for ap- other suitable means. 

plying brackets to teeth which is highly simplified so as With the brackets 14 selectively positioned and de- 

tb require relatively little skill of the practitioner, while tachably secured to the dental cast teeth 13, a quantity 
being assured of highly accurate results. of molding material in a plastic condition is conform- 

It is a further object of the present invention to pro- 20 a bly applied to the teeth 13, brackets 14 and adjacent 
vide a unique method and apparatus for applying orth- portions of the gum simulating region 12. The molding 
odontic brackets which is extremely quick, sure and material may be of any suitable type, and it has been 
highly reliable so as to save considerable time to both found satisfactory to employ thermoplastic material in 
patient and practitioner, without sacrificing quality of a heated or plastic condition for convenient moldability 
work and results. 25 into conforming engagement with the cast teeth 13, 

Other objects of the present invention will become brackets 14 and adjacent portions of the gum region 
apparent upon reading the following specification and 12. The molded material is shown in solid lines in FIG. 
referring to the accompanying drawings, which form a 1 as a mold, positioner or tray 15, which is of a flexible, 
material part of this disclosure. self-sustaining, resilient character and has been molded 

The invention accordingly consists in the features of 30 into positive, capturing engagement with the brackets 
construction, combination and arrangements of parts 14. For example, the material of mold 15 extends into 
and method steps, which will be exemplified in the undercuts of the brackets 14 so as to capture and re- 
following description, and of which the scope will be leasably retain the latter. 

indicated by the appended claims. In addition, there are provided one or more radiant 

35 energy conductors 16 extending from the exterior of 
BRIEF DESCRIPTION OF THE DRAWINGS mold 15 inwardly therethrough, being embedded 

FIG. 1 is a side elevational view showing a dental cast therein, and each terminating adjacent to a respective 
and a positioner, mold or tray having been applied to bracket 14. The conductors 16 may be of glass or fiber- 
the dental cast, the positioner being shown in phantom optic type for conducting light, metal for conducting 
apart from the dental cast. 40 heat, or other suitable radiant energy conductive mate- 

FIG. 2 is an elevational view similar to FIG. 1, show- rial. In practice, the conduction of light, and particu- 
ing the dental cast and positioner, the latter being larly light in the ultraviolet range, has been found ad- 
shown partially in section as having been removed from vantageous, for reasons which will appear presently, 
the dental cast. Exteriorly of the mold, tray or positioner 15, the radi- 

FIG. 3 is a top perspective view showing the posi- 45 ant energy conductors 16 may be connected to a 
doner, mold or tray apart from the dental cast. source of radiant energy, such as a source 17, see FIG. 

FIG. 4 is a partial side elevational view showing the 3 which may be an ultraviolet light source, heat source, 
positioner of FIGS. 3 and 2, as applied to a patient's ultrasonic sound source, or other. The radiant energy 
teeth. source 17 may be provided with an actuating means or 

FIG. 5 is an elevational view similar to FIG. 4, but 50 switch 18, and a supply cord 19 for connection to a 
illustrating the positioner having been removed from power source. 

the patient's teeth while the orthodontic brackets re- Upon withdrawal of the mold 15 from the dental cast 
main positioned on the teeth. 10, as from the solid line position of FIG. 1 to the phan- 

FIG. 6 is a top perspective view showing a positioner, torn position thereof, the brackets 14 are removed fr»m 
mold or tray of the present invention including a 55 the dental cast teeth 13 by the positive action of the 
slightly modified embodiment of adhesive activating mold. That is, the brackets 14 are retained by the mold 
means. 15 upon its removal from the dental castTO, the tempo- 

FKj. 7 »s a top perspective view showing another rary retaining means employed to position the brackets 
slightly modified positioner, mold or tray of the present being insufficient to retain the brackets against the 
invention including a further modified activating 60 positive withdrawing force of the mold 15. The mold. 15 
means. is shown in detail in FIG. 3, where it will be observed 

that the mold has captured interiorly thereof the brack- 
DESCRIPTION OF THE PREFERRED £ts 14> the Iatter re l e asably but positively re- 

EMBODIMENT tamed in position within the mold by engagement of the 

Referring now more particularly to the drawings, and 65 mold material in undercuts of the bracket. The several 
specffically to FIG. 1 thereof, a dental cast is there radiant energy conductors 16 each extend through the 
generally designated 10, which of itself may be conven- mold 15 to terminate at a respective bracket 14, for 
tional, being formed of plaster to accurately simulate purposes appearing more fully hereinafter. 
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As shown in FIG. 3, the mold 15 apart from the den- A further embodiment is shown in FIG. 7, wherein a 

tal cast 10 transports the captured brackets, and posi- mold 15b is fabricated of material permeable to radiant 

tions the latter properly on the patient's teeth, as shown energy, such as material transparent to ultraviolet light, 

in FIG. 4. A radiant energy conductor 16b may assume a general 

Before actual location of the mold 15 in conforming 5 U-shaped overall configuration for close circumposi- 

engagement with the patient's teeth 20 and adjacent tion about the mold 15 b, and may be connected, as by 

gum portion 21 of the patient, the teeth are dried, or a stem portion 21 to a radiant energy source 176. Thus, 

otherwise prepared to receive a chemical adhesive or radiant energy may be transmitted simultaneously 

component thereof, placed on either or both of the through the entire mold 15b, or such lesser part thereof 

brackets 14 and patient's teeth 20. In practice, a seal- 10 as desired, to activate the adhesive, as described here- 

ant has been placed on the patient's teeth, such as the inbefore, without physical penetration of the mold, 

adhesive sealant sold under the trademark Nuva Seal It is now seen that the present invention provides a 

by Dentsply Corp., which sealant is sensitive to ultravi- uniquely improved method and apparatus for more 

olet light and may or may not be polymerized at this quickly and easily applying orthodontic brackets to a 

stage, as desired. The contact surfaces of the brackets 15 patient's teeth, in accurately positioned relation, and 

14 captured within the mold or tray 15 may have ap- which otherwise fully accomplishes its intended ob- 

plied thereto a chemical adhesive, such as Nuva Tach, jects. 

an adhesive cooperable with Nuva Seal to cure in re- Although the present invention has been described in 

sponse to activation by ultraviolet light. The product some detail by way of illustration and example for pur- 

Nuva Tach is also an adhesive product of Dentsply 20 poses of clarity of understanding, it is understood that 

Corp. However, other remotely activatable adhesive certain changes and modifications may be made within 

systems may be employed, as desired. the spirit of the invention. 

The tray or mold 15, with the bracket contact sur- What is claimed is: 
faces having an adhesive material applied thereto, is 1. In an orthodontic method, the steps which corn- 
placed in position on the patient's teeth which automat- 25 prise: making a dental cast of the patient, selectively 
ically and simultaneously properly locates all of the positioning and detachably applying brackets to the 
brackets, each in facing relation with a respective dental cast positioned as desired on the patient's teeth, 
tooth, and the mold, positioner or tray is in conforming applying a molding material into conforming engage- 
engagement with the teeth and gums. ment with the dental cast and brackets to define a mold 

Curing or setting of the adhesive is then occasioned 30 which assumes the configuration of the dental cast and 

at a selected point in time by actuation of the activator captures the brackets, removing the mold and captured 

17, which may be an ultraviolet light source transmit- brackets from the dental cast, applying said mold and 

ting ultraviolet radiation through conductors 16 to brackets to the patient's teeth with selectively activat- 

respective brackets 14 for curing the adhesive inter- able adhesive interposed between the brackets and 

posed between the associated bracket and adjacent 35 teeth, activating the adhesive by passing activating 

tooth. The conductors 16 may terminate at a position energy through the mold to secure the positioned 

contiguous to and along side of a respective bracket 14 brackets to the teeth, and removing the mold from the 

for transmitting radiant energy to the adhesive mate- teeth while leaving the brackets secured, 

rial, or the brackets may be permeable to the radiant 2i The orthodontic method according to claim 1, 

energy, as by transparency or perforations. 40 further characterized in activating said adhesive by 

As selectively activatable material cures or sets faster passing radiant energy through said mold, 

and the commencement of curing is selected by the 3. The orthodontic method according to claim 2, 

operator, it will be understood that precision of bracket further characterized in passing said radiant energy 

location is assured with a minimum of difficulty, even optically. 

when performing upon youngsters. 45 4. The orthodontic method according to claim 3, 

After curing or setting of the adhesive to securely further characterized in passing said radiant energy 

fasten brackets 14 to the patient's teeth 20, the posi- through conductive paths in said mold directed at said 

tioner, mold or tray is withdrawn or removed from the adhesive. 

conforming engagement of FIG. 4, as in the direction of 5. The orthodontic method according to claim 1, 
arrows in FIG. 5. The positioner, mold or tray 15 may 50 further characterized in applying light activatable ad- 
be suitably flexed, as required, to release the brackets, hesive between said brackets and teeth, and passing 
which are now fixedly secured in their precise selected light energy through light conductive means in said 
positions on their respective teeth, as shown in FIG. 5. mold. 

Necessary wiring and other orthodontic procedures 6. The orthodontic method according to claim 5, 

may now be performed. 5 5 further characterized in passing ultraviolet light energy. 

Referring now to the embodiment of FIG. 6, it will 7. Orthodontic apparatus comprising, in combina- 

there be seen that a mold, tray or positioner 15a is tion, a dental cast of a patient, a plurality of brackets 

provided which may be generally identical to the tray removably applied to the teeth of said dental cast at 

15. However, the radiant energy source 17a may as- selected locations thereon, a positioner in conforming 

sume the configuration of a gun, being provided with a 60 engagement with said dental cast teeth and applied 

probe 16a for conducting radiant energy. The probe brackets for removal together with said brackets from 

16a may be inserted into the mold or tray 15a for con- said teeth, said positioner with said brackets being 

duction of radiant energy through the mold to each conformably engageable with the patient's teeth to 

bracket and its associated adhesive. selectively locate the brackets in facing relation with 

Also in the embodiment of FIG. 6, the mold 15a may 65 the patient's teeth, energy activatable adhesive inter- 
be transparent or permeable to the radiant energy, posable between the brackets and patient's teeth for 
whereupon the probe 16a need not enter the mold to effecting securement therebetween, and selectively 
pass the energy through the mold. operable activating means penetrating through said 
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positioner for selectively activating said adhesive, said 
activating means comprising energy conductive means 
in said positioner for conducting energy to the adhe- 
sive, whereby the positioner can be placed on the pa- 
tient's teeth, the adhesive activated through the activat- 
ing means thereby securing the brackets to the teeth 
and allowing the positioner to be removed leaving the 
brackets selectively located on the patient's teeth. 

8. Apparatus according to claim 7, said adhesive 
being activatable by radiant energy, and said activating 
means comprising a radiant energy source, and radiant 
energy transmission means for delivering energy to said 
adhesive. 

9. Orthodontic apparatus according to claim 8, said 
adhesive being light activatable, and said activating 
means comprising a light source, and a light conducting 
means communicating between said source and said 
adhesive for conducting light to the latter. 

10. Orthodontic apparatus comprising, in combina- 
tion, a dental cast of a patient, a plurality of brackets 
removably applied to the teeth of said dental cast at 
selected locations thereon, a positioner in conforming 
engagement with said dental cast teeth and applied 
brackets for removal together with said brackets from 
said teeth, said positioner with said brackets being 
conformably engageable with the patient's teeth to 
selectively locate the brackets in facing relation with 
the patient's teeth, selectively activatable adhesive 
interposable between the brackets and patient's teeth, 
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for effecting securement therebetween, and selectively 
operable activating means penetrating through said 
positioner for selectively activating said adhesive, 
whereby the positioner can be placed on the patient's 

5 teeth, the adhesive activated through the activating 
means thereby securing the brackets to the teeth and 
allowing the positioner to be removed leaving the 
brackets selectively located on the patient's teeth, said 
adhesive being activatable by radiant energy, and said 

10 activating means comprising a radiant energy source, 
and radiant energy transmission means for delivering 
energy to said adhesive, said adhesive being light acti- 
vatable, and said activating means comprising a light 
source, and a light conducting means communicating 

15 between said source and said adhesive for conducting 
light to the latter, said light conducting means compris- 
ing elongate optical elements embedded in said posi- 
tioner. 

20 11. Orthodontic apparatus according to claim 10, 
said light source being of ultraviolet light. 

12. Orthodontic apparatus according to claim 9, said 
light conducting means comprising a probe insertable 
into said positioner for conducting light through the 

25 latter to a selected bracket and its associated adhesive. 

13. Orthodontic apparatus according to claim 9, said 
positioner being transparent, and said light conductive 
means comprising an arcuate segment in conforming 
relation with said positioner. 
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[57] ABSTRACT 

A light-curing apparatus for curing polymerizable ma- 
terial in the mouth is provided. In one embodiment the 
apparatus comprises a wand which is substantially the 
same size as a quadrant or a full dental arch; in a second 
embodiment, the apparatus is in the shape of a dental 
tray and is adapted to fit over the outside of a dental 
tray; and in a third embodiment the light source com- 
prises a portion (substantially the frame) of a double 
arch impression tray, and has a slide mechanism by 
which the mesh of a double arch impression tray can be 
removed from the light source so the light source can be 
reused. The invention also comprises a method for cur- 
ing a dental material in the mouth using the apparatus of 
the invention. 

48 Claims, 3 Drawing Sheets 
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rather than cure one side of the tray, and then the other 

LIGHT CURING APPARATUS AND METHOD side of the tray in sequence. 

In prior art point source devices, used alternately to 

BACKGROUND cure small fillings in the mouth, the intensity of the light 

This is a continuation-in-part of U.S. patent applica- 5 source is limited by its possible effect on the retina of 

tion Ser. No. 07/609,036 filed Nov. 5, 1990, now aban- tne human eye. Sources with intensity greater than 

doned, which is a continuation of U.S. patent applica- about 1 w/cm 2 may be hazardous and accordingly fall 

tion Ser. No. 07/208,201 filed Jun. 17, 1988, now aban- outside the Commercial National Standard draft specifi- 

donded. cations and ADA Standards for such devices. 

The present invention relates to light curing of dental 50 It is an object of the present invention to provide an 
impression material, in particular the invention provides apparatus and a method to rapidly cure impression ma- 
a light apparatus adapted for fitting over an impression terial while making a dental impression, 
tray and a method for curing a light polymerizable It is a further object of the present invention to pro- 
impression material while the impression material is in vide an apparatus and a method simultaneously and 
contact with an area of which an impression is desired. 15 uniformly cure all of the impression material in a dental 
Beneficially, the invention provides simultaneous sub- tray while making a dental impression, 
stantially even distribution of light over light curable It is another object of the invention to increase sub- 
dental impression material while such material is in stantially, uniformity of emission of light issuing from a 
contact with teeth. high intensity source to be substantially evenly distrib- 
vt .^ToVo Pa !; No - 4 ' 5 53,936, Johnson in U.S. Pat. 20 u{ed Qver at least a ]arge pQrtion Qf a Tj. sh d dental 
S^ iti £ , Bn Hammesfal \ 5* al ,n u - s - Pat - N °- arch without necessarily increasing the overall (aver- 
4,867,682 disclose apparatus which provide light from age) inte nsity of the light per unit area, 
only one location at a particular time. Thus, these appa- 
ratus are not adopted to provide simultaneous substan- SUMMARY OF THE INVENTION 

S ^h^S^? 11 ° f Hght ° VCr ^-^P^J^ ° f 25 The present invention relates to a visible wavelength 

light curable dental impression material while such u-i.* „ i * i_ 

material is in contact with teeth as is provided by the hght *°T com P" sln f an element havmg a generally 

present invention. P * curved shape and ha v ing a S12e adapted to fit mto a 

The use of visible light cured polymeric impression mOUth - ™ e ele ™ ent has means for transmitting light 

materials such as thole disclosed in U.S. Pat. No. 30 ^om substantially every port.on of the element onto a 

4,813,875 and U.S. patent application Ser. No. 120,269 f atenal which 15 to be light polymerized m the mouth, 

filed Nov. 13, 1987, both incorporated herein by refer- X " a P refe "" ed . embodiment, the light source is in TJ- 

ence, are gaining acceptance as a desirable means of shape m the form of a dental arch or a P°rtion of a 

obtaining a dental impression. Such polymeric materials dental arch In one embodiment, the element comprises 

can be adapted to be dispensed from a syringe or used 35 a P| ane wherein the light transmitted is transmitted from 

with an impression tray. Such a visible light cured poly- a sm 8 le P lane which is adapted to be parallel to the 

meric impression material is sold under the trademark alveolar ridge. 

GENESIS TM by Dentsply International Inc. In a preferred embodiment of the invention, the ele- 
It is desirable in many uses to provide the impression ment comprises a trough, having a bottom and side- 
material in a disposable tray, and to provide a light 40 walls, which is adapted to fit over the outside of an 
source in a more permanently reusable form. Whether impression tray and to transmit light through the bot- 
the impression material is preloaded in the impression tom and sidewalls of the trough at substantially normal 
tray in the factory according to U.S. patent application angles into the impression tray. 

Ser. No. 032,903 filed Mar. 31, 1987, and U.S. patent Li ght may be transmitted through fiber optics or by 

application Ser. No. 120,304 filed Nov. 13, 1987, as- 45 including a light-emitting device or devices such as a 

signed to Dentsply International Inc., incorporated tungsten/halogen vacuum bulb, light emitting diodes or 

herein by reference, or loaded by the practitioner imme- tne like, within the element in the shape of the element, 

diately before use, a key to the convenience and usabil- Light may also be transmitted using mirroring of the 

ity of such a material is a rapid cure to a strong and sides and bottom of the trough. Mirroring may also be 

elastomeric material when actinic light is applied to the 50 used advantageously in combination with other light 

material at the convenience of the practitioner. In the transmitting or emitting sources such as those given by 

past, such actinic light was provided as a point source, way of example above. 

such as is the conventional adaptation of a PRIS- In a preferred embodiment of the invention the light 

METICS ® LITE apparatus, available from The L. D. source comprises a frame for double arch impression 

Caulk Company, a division of Dentsply International 55 tray. In such an embodiment, in its most preferred form, 

Inc. The point source in the PRISMETICS (g) LITE a mesh contains impression material on both sides for 

apparatus is a light-issuing tip having a diameter of less taking the impression of the upper and lower arches of 

than about 1.5 cm. When a point light source can be teeth or portions of the upper and lower arches. The 

used, the practitioner must move the point source from mesh is desirably carried by a frame when positioned in 

point to point over the impression tray to cure all the 60 the mouth and after the impression is taken the mesh is 

material in the tray. Although it may take only 10-20 removed from the frame. The frame provides a light 

seconds at a particular point to cure that portion of the source and when the mesh is removed a new mesh may 

impression material sufficiently, in a typical full dental be inserted and the frame reused. In such an embodi- 

arch tray, which has hard-to-reach areas and a surface ment the frame may contain a light bulb contoured in 

area of about 60 cm 2 , it may take as much as 2-5 min- 65 the shape of the frame, or fiber optic bundles may com- 

utes, or more, to cure all the impression material in the prise the shape of the frame wherein, for example, fiber 

tray. Also, in some circumstances, it is desirable to cure optic ends from the bundle may be evenly distributed 

the impression material evenly over the whole surface throughout the surface of the frame. As in the above- 
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described embodiments, the outside surface, the wings Referring to FIG. 1, a light element (wand) 10 and 

in the case of double areh impression tray frame, may be tray 11 are seen. Tray 11 has a U-shaped bottom wall 

mirrorized to optimize the utilization of the light. 11A integrally connected to inner and outer U-shaped 

A method of polymerizing a light polymerizable ma- side walls 11B and 11C respectively. Outer side wall 

terial in an impression tray is provided in accordance 5 11C is connected to tab 11D. Light element 10 has a 

with the invention. The method uses a U-shaped light stem 12 and two side arches 14 which are joined to form 

source in conjunction with an impression tray. By plac- a U-shaped full dental arch containing a light bulb 16. 

ing the light source in close proximity to the impression Stem 12 provides means for the practitioner to hold the 

tray, and transmitting light from the light source to the apparatus when it is used and means for containing the 

impression material it is polymerized in the impression 10 wires that supply electricity to light bulb 16. It is desir- 

tray. able that light bulb 16 be conformed to the U-shape of 

The apparatus and method of the invention make it said full dental arch and be completely sealed within 

possible to cure all of the impression material in an element 10 when in use, and that top 26, bottom 17, 

impression tray substantially at the same time, and to sides 19 and end plate 18 completely encase bulb 16. 

reduce the amount of time and difficulty required to 15 Light element 10 is shown in close proximity to impres- 

cure the impression material. sion tray 11 in a position similar to that which will be 

BRIEF DESCRIPTION OF THE DRAWINGS ^ t0 CaUSe CUring of the im P ression matcrial in the 

FIG. 1 is a perspective view of an element of the Those skilled in the art will recognize that means may 

invention containing a light proximal to an impression 20 be provided to open element 10 to replace bulb 16. For 

tray. example, top 26 may have a snap fit connection to bot- 

FIG. 2 is a plan view of an alternative light-contain- torn 17 throughout side 19. 

ing element of the invention. While element 10 is designed primarily to provide 

FIG. 3 is a perspective view of an element of the actinic light through bulb 16, those skilled in the art will 

invention containing optic fibers. 25 recognize that bottom 17 and sides 19 of element 10 are 

FIG. 4 illustrates a loaded impression tray seated preferably mirrored to enhance the effect of the light 

inside an element containing optic fibers. emitted through top 26 from light 16. Of course in an- 

FIG. 5 is a sectional view taken on line 5 — 5 of FIG. other alternate form, the bottom 17 could also be planar 

4. for .special uses. Bulb 16 may comprise a filament con- 

FIG. 6 illustrates a loaded impression tray seated 30 taining bulb and/or a gas containing bulb wherein the 

inside an element which has a mirrored surface. gas contained therein is activated to generate light (for 

FIG. 7 is a section taken on line 7 — 7 of FIG. 6 show- example, a fluorescent light), 

ing the outside mirrored surface. An alternative element embodiment is illustrated in 

FIG. 8 is a perspective view of an element of the FIG. 2. Element 10a includes a series of light sources 

invention in the shape of a partial dental arch. 35 15. Light sources 15 may be a series of light bulbs or a 

FIG. 9 is a top view of a double arch impression tray series of light emitting diodes, 

containing a light source means. In the illustrated embodiment of FIGS. 1 and 2, top 

FIG. 10 is a sectional view taken on line 10 — 10 of 26 of element 10 is a substantially planar surface 

FIG. 9. throughout the dental arch shape of the apparatus. In its 

FIG. 11 is a top view of a double arch impression tray 40 use, the apparatus is held next to a dental tray after the 

containing light-transmitting optical fibers. dental tray has been positioned to take a dental impres- 
sion of an upper or lower arch. The light bulb 16, which 
preferably produces light in the visible wavelength 
range, preferably a wavelength of 360-600 nm, is then 

Dental arch shaped light distributors in accordance 45 turned on for a time sufficient to cure the dental impres- 

with the invention all adapted to provide substantially sion material. Those skilled in the art will recognize that 

uniform light intensity over substantially the entire the apparatus may be provided in the shape of a partial 

lower and side surfaces of light curable dental impres- dental arch, such as that illustrated in FIG. 8 for a dif- 

sion material while positioned in a patient's mouth. ferent embodiment. 

Substantially uniform distribution of light intensity is 50 Referring now to FIG. 3, a fiber optic element 20 of 
accomplished by providing uniform distribution along the invention is illustrated comprising astern 12a and an 
the length of each side of a dental arch, light emission optic fiber bundle 22 contained within stem 12a. Optic 
means which emit substantially equal light intensity fibers 28 extend from bundle 22 and are distributed 
such as light sources and/or optical fiber ends from substantially evenly in top 26a where optic ends 24 
which light is emitted. 55 attach to top 26a. It is desirable that ends 24 be con- 
In a U-shaped light distributor in accordance with the nected substantially perpendicular or normal to the tray 
invention light is emitted uniformly from a plurality of surface so that maximum penetration of light into the 
light emission means uniformly positioned along each of impression material is achieved Element 20 is structured 
the sides. Each of the two sides of the U-shaped light similar to element 10 having bottom 17a, end 18a and 
distributor is a mirror image of the other side. Thus, 60 sides 19a with top 26a providing a substantially planar 
light of substantially equal intensity is emitted from surface. 

each of a plurality of uniformly distributed points on Element 20 is in one preferred use used substantially 

both sides of the U-shaped distributor and at all such in the same manner as element 10, transmitting light 

points is emitted immediately adjacent to light curable substantially from a plane conforming to or comprising 

dental impression material. This simultaneous uniform 65 the curved U-shape of the dental arch or portion of a 

emission of light simultaneously uniformly cures the dental arch. In both cases, if desired, the practitioner 

entire U-shaped light curable dental impression material may supplement the light transmitted from the element 

positioned adjacent to the U-shaped light distributor. with another light apparatus (such as Prismetics ® 
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light) along the sides of the impression tray after, before 
or simultaneous with the application of light from ele- 
ment 10 or element 20. Bottom 17c, sides 19a and end 
18a may be mirrored to enhance the effects of the trans- 
mitted light. The element may also be provided in the 5 
shape of a partial dental arch as is illustrated in FIG. 8 
for a different embodiment. 

Referring now to FIGS. 4 and 5, tray-shaped fiber 
optic element 30 comprises a stem 12b containing a fiber 
optic bundle 22a; and, bottom 34, and sides 36 and 37 10 
which together form housing 37A and enclosed trough 
35 in the shape of a dental arch. The sides 36 and 37 of 
element 30 are dimensioned so that they fit over the 
outside of light transparent dental tray 33 which is illus- 
trated within element 30 and above element 30 in phan- 15 
torn lines. Tray 33 has a U-shaped bottom wall 33A 
integrally connected to inner and outer U-shaped side 
walls 33B and 33C respectively. Tray 33 supports pho- 
topolymerizable impression material 33D. Tray 37A is 
adapted to be positioned within trough 35 of housing 20 
37A. Optic fibers 29a from bundle 22a are directed to 
and are embedded in bottom 34, sides 36 and 37 in a . 
substantially even distribution to provide actinic light 
over substantially the whole surface area of trough 35. 
In the illustrated embodiment, optic fibers 28a are an 25 
unclad acrylic type, glass type or a similar type of optic 
fiber, that transmits light through the wall of the fiber. 
Those skilled in the art will recognize that clad optic 
fibers, which transmit light substantially end to end of 
the fiber may be used in the embodiment of FIG. 4. In 30 
such a case, the ends of the optic fibers will be attached 
to the element in a manner similar to that illustrated in 
FIG. 3. Sides 36 and 37 and bottom 34 preferably have 
mirrored surfaces to enhance the effect of the light 
transmitted into trough 35, and the element may be 35 
provided in the general shape of a partial dental arch 
(quadrant) as is illustrated by element 40a in FIG. 8. 

In its use, after an impression tray filled with impres- 
sion material is positioned on the area of which an im- 
pression is desired, element 30 is placed over the impres- 40 
sion tray with the sides 36 and 37 encompassing the 
sides of the impression tray and bottom 34 adjacent to 
the bottom surface of the impression tray. Actinic light 
is then passed through the impression tray for a time 
sufficient to polymerize the impression material. 45 

In another embodiment, using high intensity light, an 
element having only mirrored surfaces, as illustrated by 
element 40 in FIGS. 6 and 7 may be used. 

Referring now to FIGS. 6 and 7, element 40 com- 
prises outside side surface 41a in the shape of a dental 50 
arch having mirrored surface 42 and mirrored inside 
sides Alb also in the shape of a dental arch, sides 41a and 
Alb being connected to bottom wall 43 forming housing 
43A and enclosing trough 44 therebetween. It will be 
understood that as shown the mirrored surface 42 cov- 55 
ers walls 41a, Alb and 43. In the illustrated embodiment, 
sides 41a, Alb and joining wall 43 are dimensioned to 
permit seating of impression tray 45 within trough 44. 
Tray 45 has a U-shaped bottom wall 45A integrally 
connected to inner and outer U-shaped side walls 45B 60 
and 45C respectively. Tray 45 supports photopolymer- 
izable dental impression material 45D. Tray 45 is 
adapted to be positioned within trough 44 of housing 
43A. Stem 46 is adapted to receive a light source 47 
having a very high intensity. Because of the high inten- 65 
sity of light source 47, as a safety feature, light source 47 
has terminal 48 which completes an electrical circuit 
when they contact plate 49 on element 40. Accordingly, 
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light source 47 cannot be activated unless connected to 
element 40. 

FIG. 8 is an illustration of a quadrant light element 
40a which is constructed in the same manner as full arch 
element 40 of FIG. 6. Stem 46a, mirrored sides 41a and 
43a, and plate 49a have the same function as similar 
parts illustrated in FIG. 6. 

Referring now to FIGS. 9 and 10, an impression tray 
known as a double arch impression tray is illustrated. A 
double arch impression tray is used to obtain an impres- 
sion of upper teeth and lower teeth while at the same 
time establishing the bite relationship between the 
upper and lower teeth (i.e. a triple function). Double 
arch impression tray light source 50 comprises wing 52 
on each side thereof which is made of a flexible mate- 
rial, such as a flexible plastic, which conforms to the 
shape and size of the patient's mouth; mesh 56 which 
holds impression material on its upper and lower sur- 
faces; and in the illustrated embodiment, light bulb 54 
which is formed in the shape of the double arch impres- 
sion tray and comprises a substantial part of its frame; 
and slide 58 which permits separation of mesh 56 from 
light source 50 so that light source 50 can be reused 
simply by inserting a new mesh 56 into slide 58 when a 
new impression is desired. Wings 52 may desirably have 
a mirrored outside surface 55 which increases the effi- 
ciency of the light source. 

When used, the tray is put in position for taking an 
impression, and light in the visible spectrum is prefera- 
bly applied using parameters described below for a 
period of time calculated as described below. 

The tray may be sterilized, as is the case with each of 
the embodiments described herein, by well-known tech- 
niques of cold sterilization or by other means known to 
those skilled in the art. 

In an alternative embodiment of a double arch im- 
pression tray light source 60 as illustrated in FIG. 11, 
instead of using a light bulb, light may be transmitted 
into the tray by optic fibers 67 which are attached to the 
tray through fiber optic bundle 64 which provides a 
frame for double arch impression tray 60. Optic fibers 
67 are attached to wings 62 in a substantially even distri- 
bution, and in the preferred embodiment, wings 62 will 
have outside mirrored surfaces 65 which reflect actinic 
light into impression material contained on mesh 66. 
Slide 68 permits the separation of mesh 66 from light 
source 60 when an impression is completed, and permits 
the reuse of light source 60 for taking additional impres- 
sions. 

Those skilled in the art will recognize that optic fibers 
may be provided which substantially contain light 
within the fiber to be delivered from the end thereof 
(e.g. clad optic fibers), or may be provided in a form 
where light is delivered through the walls of the fiber 
(e.g. unclad optic fibers). As described herein, clad glass 
type optic fibers are preferred for use in light sources 
20, and unclad acrylic type light fibers are preferred in 
light sources 30, 50 and 60. 

In the embodiments where light is piped into a tray 
from an outside point source, such as the mirrored light 
source such as light source 40, or the fiber optic light 
sources such as light sources 20, 30, 50 and 60, means 
may be provided, similar to that illustrated for element 
40 to prevent activation of a point source light (which 
can be connected to the fiber optic bundle, for example) 
unless a connection is made between the point light 
source and the fiber optic bundle. This may be provided 
as a safety feature so that the operator and the patient 
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will not be exposed to potentially harmful high light 
intensity from the point source. 

Materials used to make the light sources described 
herein may comprise materials known in the art for 
making dental impression trays. Also, although illus- 
trated as being made of a substantially rigid material, 
those skilled in the art will recognize that many of the 
embodiments described herein (especially elements con- 
taining optic fibers) may be made of a substantially 
flexible material that permits the light element or source 
to conform substantially to the shape of an impression 
tray, or may comprise a fiber optic mat with a minimal, 
or no plastic coating. 

Using the apparatus of the invention, it is theoreti- 
cally possible to cure dental impressions and the like to 
a clinically acceptable state in less than 60 seconds, 
preferably less than 30 seconds, and more preferably 
less than 10 seconds and even more preferably 5 seconds 
or less and most preferably less than 1 second. 

For safety it is preferred that the light intensity trans- 
mitted or emitted from the surface of a light source 
element be no more than about 1 watt per square centi- 
meter (w/cm 2 ), and preferably the intensity will be 
about 0.5 w/cm 2 and most preferably about 0.25 w/cm 2 . 
Also to provide superior safety the light should be sub- 
stantially limited to the visible light spectrum of 
360-600 ran. The present invention has especial utility 
with a light transmitting area about 5 to 80 cm 2 , prefera- 
bly about 5 to 60 cm 2 . 

EXAMPLE 

A light curing elastomeric impression material de- 
scribed in copending U.S. patent application Ser. No. 
120,269 filed Nov. 13, 1987, is marketed together with 
suitable impression trays and other accessories under 
the trademark "GENESIS TM " by The L.D. Caulk 
Company Division of Dentsply International Inc. The 
impression material is placed into a clear impression 
tray and cured by moving a point source over the sur- 
face of the tray to obtain a satisfactorily cured dental 
impression. The point source recommended is a PRIS- 
METICS (g) lamp with an output of about 500 milli- 
watts per square centimeter (mw/cm 2 ) in the visible 
spectrum, between 360 and 600 nm wavelength. The 
PRISMETICS ® light has an issuing tip having an area 
of about 0.8 cm 2 . When a quadrant tray, such as would 
mate with the quadrant light of FIG. 8, is used to con- 
tain the impression material, it presents a tray surface 
area in contact with a like outwardly exposed surface 
area of dental impression material of surface of about 30 
cm 2 . The material is considered properly cured after 
about 100 seconds of irradiation. The effective curing 
power required is then about 500 mw/cm 2 X 0.8 
cm 2 X 100 sec =40000 mw sec. (where mw represents 
milliwatts) =40 w sec. for the entire quadrant tray, or 
1.33 w sec/cm 2 . 

THEORETICAL APPLICATION 
Using the curing index for the GENESIS TM impres- 
sion material (1.33 w-sec/cm 2 ), theoretically one can 
establish the total power (mw sec.) needed for curing 
trays of the same general construction containing the 
same polymer having larger surface areas, such as a full 
tray. From this can be calculated the time needed for 
curing dental impressions using any light sources of 
known transmissional area and having a known power 
rating using the formula 
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5 wherein A is the surface area of the light element in 
cm 2 and P is the intensity of the light source in watts 
when a 1 cm 2 point light source is used. A' is a ratio, 
adjusting for the size of the point light source, obtained 
by dividing the actual area of the point source in cm 2 by 

10 1cm 2 . 

Of course, for each dental impression material and 
tray the initial calculation will be different and those 
skilled in the art will recognize that the "curing index" 
for other curable materials can be established in the 
same way as described above, and that the above for- 
mula can be modified to take into account the efficiency 
and the light transmitting ability of a particular light 
source or the efficiency of a particular tray material and 
2Q impression material to permit light to pass there- 
through. 

Thus light-curing power of from 5-200 w-seconds, in 
the specific example provided, more preferably from 
20-80 w-seconds is required to polymerize adequately 

25 the material in a quadrant tray by moving a point source 
over the exterior surface. 

If one were to increase the intensity of the point 
source light to 5 w/cm 2 a lesser time, for example, only 
about 10 seconds of irradiation, would be required to 

30 cure all the material in the tray. Theoretically, in order 
to reduce the amount of time required to achieve the 
same extent of cure to 1 second, the output of the point 
source light would be about 50 w/cm 2 . This light re- 
quirement is a function of the specific impression com- 

35 position, the monomers and/or prepolymers used, and 
their initiators and coinitiators and the size of the spe- 
cific tray. 

In a tray where a point source is attached to the light 
wand, and the light wand distributes the light delivered, 

40 a point source, in a 30 cm 2 quadrant light wands having 
an intensity of about 4 w/cm 2 will be needed to effect a 
cure in about 10-12 seconds. 

As described in the present invention, the whole 
exposed surface of the dental material can be irradiated 

45 simultaneously and substantially uniformly to provide a 
cured object, without the necessity of moving a point 
source light over the surface. Rather, an impression is 
placed and then illuminated by means of a light curing 
wand of the invention. Although the intensity of light 

50 applied to each square centimeter of the impression 
material may be about the same as that of the light 
conventionally applied by a point light source, this 
intensity is achieved over the entire surface at substan- 
tially the same instant. For example, if an impression 

55 tray with a surface area of 30 cm 2 is cured adequately 
with a point source 0.8 cm 2 and an intensity of about 0.5 
w/cm 2 in 100 seconds, a wand or light device of the 
invention having an area of 30 cm 2 delivering an output 
intensity of 0.5 w/cm 2 theoretically would cure the 

60 material in about 2.7 seconds. A similar light wand 
delivering 0.1 w/cm 2 would cure the impression in 13 
seconds; or if 1.0 w/cm 2 were delivered, the impression 
could be cured in 1.3 seconds. 

Impression trays having an impression material en- 

65 gaging surface area of from about 5 cm 2 to about 80 
cm 2 are common in the art. To cure the impression 
material in such trays in a range of 0.1 to 80 seconds, the 
present invention may theoretically utilize point light 
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sources having intensities of about 0.5-140 w/cm 2 , pref- 
erably about 1-90 w/cm 2 , and most preferably about 
2-70 w/cm 2 . 

In the case where higher powered lamps are used to 
illuminate the surface uniformly, the impression mate- 5 
rial can be cured in shorter time. Shortened residence 
times are more comfortable to the patient and can re- 
duce labor costs and chair time for the dentist. In the 
case that times can be reduced to about 1-60 seconds, 
more preferably 1-30 seconds, and even more prefers- 10 
bly 1-10 seconds there is substantially no need to physi- 
cally maintain the tray in place over a long period of 
time as is the case with longer cure times to preserve the 
relationship between the impression material and the 
dental structure of which an impression is being taken. 15 

While being described primarily as an apparatus and 
method for taking a dental impression, those skilled in 
the art will recognize that the same procedures can be 
used for curing dental materials used to reline dentures 
or materials associated with orthodontic appliances and 20 
other dental materials known to those skilled in the art. 

Those skilled in the art will recognize that the inten- 
sity of the light source can be adjusted to deliver the 
intensity of light desired to the impression material 
depending on the efficiency of the light transmitting 25 
means, the size of the element and the curing efficiency 
of the material. 

While the invention has been illustrated and de- 
scribed, it will be recognized by those skilled in the art 
that this invention may be otherwise variously embod- 30 
ied and practiced without departing from the scope of 
the following claims. 

What is claimed is: 

1. A visible wavelength light source for polymerizing 
light curable dental material within the mouth, compris- 35 
ing: 

(a) an element adapted to support light curable dental 
material in the mouth and 

(b) means for generating light in said element, 

said element having a U-shape length and a size con- 40 
forming substantially to the configuration of a dental 
arch, said element having a U-shaped bottom wall, 
integrally connected to inner and outer U-shaped side 
walls, said element having a light emitting surface area 
of at least about 5 cm 2 , and said means for generating 45 
light being integrally connected to said element said 
means for generating having a light source selected 
from the group consisting of an optical fiber and a bulb 
having a filament, said light source being supported by 
and substantially evenly distributed along said length of 50 
said element, and being adapted to transmit light sub- 
stantially uniformly onto said dental material. 

2. The visible light source of claim 1 in which the 
light source is adapted to transmit light through an 
impression tray to cure a polymerizable material con- 55 
tained therein. 

3. The light source of claim 1 which comprises a 
planar surface adapted to be oriented toward a dental 
arch in the mouth and wherein light transmitted from 
said element is emitted substantially from said planar 60 
surface. 

4. The light source of claim 3 in which said means for 
transmitting light comprises optic fibers. 

5. The light source of claim 1 in which said element 
comprises a bottom and sidewalls attached to said bot- 65 
torn on both sides thereof to form a trough, said element 
being adapted to fit over the outside of a light-transmit- 
ting impression tray, wherein said element is adapted to 
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light through a bottom and sidewalls of said 
impression tray, at substantially normal angles to said 
bottom and sidewalls of said impression tray. 

6. The light source of claim 5 in which said means for 
transmitting light comprises optic fibers. 

7. The light source of claim 5 in which said means for 
transmitting light comprises mirrored surfaces in said 
trough. 

8. The light source of claim 1 in which said means for 
generating light comprises means chosen from the 
group consisting of a vacuum bulb, a number of light 
emitting devices distributed substantially evenly with 
regard to a light transmitting area of said light source, 
or a combination thereof. 

9. The light source of claim 1 in which said means for 
generating light produces a generated light having an 
intensity of less than about 1 w/cm 2 , said generated 
light being limited substantially to the wavelengths of 
about 360-600 nm and comprises a light transmitting 
area of at least about 10 cm 2 . 

10. A method of polymerizing a light polymerizable 
dental material in the shape of a dental arch while said 
dental material is in contact with structure in the mouth 
and providing an outwardly exposed surface, compris- 
ing: the steps of sequentially 

(a) providing a light source means for generating 
light having a U-shape of a dental arch, said shape 
comprising a plane and light transmitted from said 
light source being emitted substantially from said 
plane, said light source comprising a vacuum bulb 
having the general shape of said plane, 

(b) placing said dental material in a desired position in 
a mouth, 

(c) placing said light source next to said dental mate- 
rial, and 

(d) transmitting light from said light source substan- 
tially, uniformly over at least a substantial portion 
of an outwardly exposed surface of said dental 
material to polymerize said material. 

11. The method of claim 10 wherein the dental mate- 
rial is dental impression material, reline material or 
orthodontic appliance material. 

12. The method of claim 10 in which said element has 
a bottom and sidewalls attached to said bottom on both 
sides thereof to form a trough adapted to fit over the 
outside of an impression tray, and said light source is 
adapted to transmit light through said bottom and said 
sidewalls, at substantially normal angles to said bottom 
and said sidewalls into said trough. 

13. The method of claim 12 in which said means for 
transmitting light comprises optic fibers. 

14. The method of claim 12 in which said means for 
transmitting light comprises mirrored surfaces in said 
trough. 

15. The method of claim 10 in which said means for 
transmitting light comprises optic fibers. 

16. The method of claim 10 wherein the dental mate- 
rial is polymerized in about 1 minute or less and said 
light source is operated at an intensity of less than about- 
1 w/cm 2 . 

17. The method of claim 10 wherein said light source 
comprises a series of light emitting devices distributed 
substantially uniformly over its surface. 

18. A method of polymerizing a light polymerizable 
dental material in the shape of a dental arch while said 
dental material is in contact with structure in the mouth 
and providing an outwardly exposed surface, compris- 
ing: the steps of sequentially 
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(a) providing a light source means for generating 
light having a U-shape dental arch shape, 

(b) placing said dental material in a desired position in 
a mouth, 

(c) placing said light source next to said dental mate- 
rial, and 

(d) transmitting light from said light source substan- 
tially, uniformly over at least a substantial portion 
of an outward surface of said dental material to 
polymerize said material said dental material being 
polymerized in less than about 5 seconds and said 
light source being operated at an intensity of less 
than about 0.5 w/cm 2 , having a light transmitting 
area of at least about 10 cm 2 and emitting light 
limited substantially to the wave bands of about 
360-600 nm. 

19. A visible wavelength light source for polymeriz- 
ing light curable dental material in the mouth, compris- 
ing: 

(a) an element having a shape and size conforming 
substantially to a U-shaped configuration of a den- 
tal arch, 

(b) means for generating light, said means for generat- 
ing light having at least one filament within a gas 
containing bulb, said bulb being supported by and 
positioned within said element, said means for gen- 
erating light having means to be connected to sup- 
ply electricity to said bulb, and 

(c) a light transmitting means having a U-shaped 
bottom member and two side members connected 
to said bottom member and adapted to be remov- 
ably connected to said element, said light transmit- 
ting means being adapted to hold said dental mate- 
rial in proximity to said element. 

20. The light source of claim 19 wherein said light 
transmitting means comprises an optical fiber web to 
which dental material may be applied on both sides 
thereof, and wherein said optical fibers of said web area 
adapted to emit light from the surfaces thereof to cure 
said dental material in contact with said optical fiber 
web. 

21. A method of polymerizing a light polymerizable 
U-shaped dental material while said dental material is in 
contact with structure in the mouth, comprising: the 
steps of sequentially 

(a) providing a light source adapted to correspond in 
general to a U-shape, 

(b) placing said dental material in a desired position in 
a mouth, 

(c) placing said light source next to said dental mate- 
rial, and 

(d) transmitting light from said light source substan- 
tially uniformly over at least a substantial portion 
of an outwardly exposed surface of said dental 
material to polymerize said material, 

wherein said light is transmitted from said light source 
in said U-shape and wherein said light source comprises 
a vacuum bulb having a U-shape. 

22. A method of polymerizing a light polymerizable 
dental material in the shape of a dental arch while said 
dental material is in contact with structure in the mouth, 
comprising: the steps of sequentially 

(a) providing a light source means for generating 
light and having a U-shape, 

(b) placing said dental material in a desired position in 
a mouth, 

(c) placing said light source next to said dental mate- 
rial, and 
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(d) transmitting light from said light source substan- 
tially uniformly over at least a substantial portion 
of an outwardly exposed surface of said dental 
material, 

5 wherein said light is transmitted from said light source 
and wherein said light source is selected from the group 
consisting of a series of light emitting devices and light 
transmitting optic fibers distributed so as to transmit 
light substantially uniformly from a surface of said light 

10 source. 

23. A visible wavelength light source for polymeriz- 
ing light curable dental material in the mouth, compris- 
ing: 

(a) an element having a shape and size conforming 
15 substantially to a U-shaped configuration of a den- 
tal arch, 

(b) optic fiber means adapted for emitting or transmit- 
ting light, said optic fiber means having the shape 
of a dental arch and being contained within said 

20 element, and 

(c) a removable light transmitting means having a 
bottom member and two side members connected 
to said bottom member and adapted to be remov- 
ably connected to said element, said light transmit- 

25 ting means having a shape and size conforming 
substantially to a U-shaped configuration of a den- 
tal arch said light transmitting means being adapted 
to hold said dental material in proximity to said 
element. 

30 24. A method of polymerizing method for a light 
polymerizable dental material while said dental material 
is in contact with structure in the mouth, comprising the 
steps of: 

(a) providing a light source means for generating 
35 light having a U-shape and sized to fit in a mouth in 
alignment with at least a portion of a dental arch, 
said light source being adapted to transmit light 
and said light source comprises a vacuum bulb 
having a dental arch U-shape and 
40 (b) providing means for transmitting light from said 
light source substantially uniformly over at least a 
substantial portion of an outwardly exposed sur- 
face of said dental material to polymerize said ma- 
terial and 
45 (c) polymerizing said material. 

25. A dental light for polymerizing a light polymeriz- 
able dental material while said dental material is in 
contact with structure in the mouth, comprising: 

(a) a light source having a dental arch U-shape and 
50 sized to fit in a mouth in alignment with at least a 

portion of a dental arch, said light source transmit- 
ting light in said arch shape and said light source 
being selected from the group consisting of a series 
of light emitting devices and light transmitting 
55 optic fibers distributed so as to transmit light sub- 
stantially uniformly from a surface of said light 
source and 

(b) means for transmitting light from said light source 
substantially uniformly over an outwardly exposed 

60 surface of said dental material to polymerize said 
material 

(c) a tray for supporting said material, said tray hav- 
ing a U-shaped bottom wall integrally connected to 
inner and outer U-shaped side walls. 

65 26. A method for polymerizing light curable dental 
material in the mouth, comprising the steps of: provid- 
ing a light source transmitting visible wave-length light 
and having a shape and size conforming substantially to 
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a configuration of a U-shaped dental arch and sized to 
fit in the mouth, said light source, comprising an unclad 
optic fiber having a fiber wall which transmits light 
along its length and delivers light from said fiber wall 
along its length for polymerizing said light curable den- 5 
tal material in the mouth and polymerizing said material 
in the mouth. 

27. The method of claim 26 wherein said unclad optic 
fiber is exposed for direct contact with the polymerizing 
light curable dental material in the mouth. 10 

28. A method of polymerizing a light polymerizable 
dental material in the U-shape of a dental arch while 
said dental material is in contact with structure in the 
mouth, comprising: the steps of sequentially 

(a) providing a light source comprising a vacuum 15 
bulb and having a general U-shape in a plane and 
emitting light substantially from said plane, 

(b) placing said dental material in a desired position in 
the mouth, 

(c) placing said light source next to said dental mate- 20 
rial, and 

(d) transmitting light from said light source substan- 
tially, uniformly over at least a substantial portion 
of an outwardly exposed surface of said dental 
material to polymerize said material. 

29. A method of polymerizing a light polymerizable 
dental material in the U-shape of a dental arch while 
said dental material is in contact with structure in the 
mouth comprising the steps of sequentially 3Q 

(a) providing an element and a housing having a light 
source, said element comprising a U-shaped tray 

said housing having U-shaped bottom and inner and 
outer side walls connected to form a trough 
adapted to support light curable material, said tray j 5 
being adapted to be positioned within said trough, 
said light source comprising a series of light emit- 
ting devices adapted to distribute light substantially 
uniformly over an adjacent surface of said light 
curable material, 

(b) placing said light source next to said dental mate- 
rial, and 

(d) transmitting light from said light source substan- 
tially, uniformly over at least a substantial portion 
of an outwardly exposed surface of said dental 45 
material to polymerize said material. 

30. A visible wavelength light source for polymeriz- 
ing light curable dental material in the mouth, compris- 
ing: an element having a bottom member and side mem- 
bers and a shape and size conforming substantially to a 50 
U-shaped configuration of a dental arch, 

(a) means for generating light in said element having 
optical fibers position in a U-shape and adapted to 
distribute light along at least the majority of said 
dental arch, and 55 

(b) a light transmitting means having a bottom mem- 
ber and two side members connected to said bot- 
tom member, adapted to be removably connected 
to said element, said light transmitting means being 
adapted to be supported by said bottom and side 60 
members of said element, and to hold said dental 
materia] in proximity to said element. 

31. A method of polymerizing a light polymerizable 
elastomeric dental impression material in the U-shape of 

a dental arch while said dental material is in contact 65 
with structure in the mouth, comprising: the steps of 
sequentially 

(a) providing an element and a housing, 
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said element comprising a U-shaped tray and a 
housing 

said housing having U-shaped bottom and inner 
and outer side walls connected to form a trough 
adapted to support light curable material, said 
tray being adapted to be positioned within said 
trough, said housing having a web formed from 
a plurality of optic fibers having unclad portions 
and corresponding in general configuration to at 
least a substantial portion of a dental arch shape, 

(b) placing a dental impression material directly over 
the unclad optic fiber portions of said web, 

(c) placing said web with said dental impression mate- 
rial thereon in a mouth and forming a dental im- 
pression, 

(d) transmitting light from said unclad portions of 
said optic fiber web and polymerizing the light 
polymerizable dental impression material and 
forming an elastomeric dental impression. 

32. A dental light for polymerizing light curable den- 
tal material in the mouth, comprising: a light source 
transmitting visible wavelength light and having a 
shape and size conforming substantially to a dental arch 
and sized to fit in the mouth, said light source compris- 
ing a plurality of at least partially unclad optic fibers 
formed into a web, each of said unclad optic fibers 
having a fiber wall adapted to transmit light along at 
least a portion of its length and to deliver said light from 
a sufficient portion of the length of said wall where it is 
unclad into adjacent light curable dental material for 
substantially polymerizing said light curable dental ma- 
terial in a tray, said tray having a U-shaped bottom wall 
integrally connected to inner and outer U-shaped side 

33. The dental light of claim 32 wherein each of said 
unclad optic fibers is exposed for direct contact with the 
polymerizing light curable dental material in the mouth. 

34. A method of polymerizing a light polymerizable 
elastomeric dental impression material in the shape of a 
U-shaped dental arch while said dental impression ma- 
terial is in contact with structure in the mouth, compris- 
ing: the steps of sequentially 

(a) providing a light source means for generating 
light having a U-shape adapted to distribute light 
from a curved side portion of a dental arch U- 
shape, 

(b) placing a dental impression material in a desired 
position in a mouth, 

(c) placing said light source in said mouth next to said 
dental impression material, and 

(d) emitting and transmitting light from said light 
source substantially uniformly directly over at least 
a substantial portion of an outwardly exposed sur- 
face of said dental impression material along a sub- 
stantial portion of a dental arch U-shape to poly- 
merize said material and form an elastomeric dental 
impression. 

35. A dental light for polymerizing a light polymeriz- 
able elastomeric dental impression material while said 
dental impression material is in contact with structure in 
the mouth, comprising: 

(a) a light source being adapted to distribute light 
from and to be supported by a U-shaped dental 
arch and curved to conform with such substantial 
portion of said dental arch and sized to fit in a 
mouth in alignment with at least a portion of said 
dental arch, said light source transmitting light in 
said general configuration of said dental arch and 
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said light source comprising light emitting and 
light transmitting sources selected from the group 
consisting of a series of light emitting devices and a 
plurality of light transmitting optic fibers and said 
light emitting and transmitting sources being posi- 5 
tioned to emit and transmit light substantially uni- 
formly over at least a substantial portion of an 
outwardly exposed surface of dental impression 
material in a tray placed in position for taking a 
dental impression in the mouth and sufficient to 10 
polymerize the dental impression material and 
form an elastomeric dental impression and a tray 
said tray having a U-shaped bottom wall integrally 
connected to inner and outer U-shaped side walls. 

36. The method of claim 35 wherein said light source 15 
comprises a series of light emitting devices. 

37. The method of claim 35 wherein said light source 
comprises a plurality of light transmitting optic fibers. 

38. A visible wavelength light source apparatus for 
polymerizing light curable dental material in the mouth, 20 
comprising: 

an element having a shape and size conforming to at 
least a curved substantial portion of a dental arch 
and adapted to support light curable dental mate- 
rial, and 25 

optical fibers supported within said element and posi- 
tioned along at least a majority of the length of said 
element, said element comprising a U-shaped tray 
and a housing, said housing having U-shaped bot- 
tom and inner and outer side walls connected to 30 
form a trough adapted to support light curable 
material, said tray being adapted to be positioned 
within said trough. 

39. A visible wavelength light source apparatus for 
polymerizing light curable dental material in the mouth, 35 
comprising: 

an element having a shape and size conforming to at 
least a curved substantial portion of a dental arch, 
and 

means for generating light in said element, said means 40 
for generating light being positioned along at least 
a majority of the length of said element said ele- 
ment including two sides connected in a U-shape. 

40. The apparatus of claim 39 further comprising a 
light transmitting means adapted to be removably con- 45 
nected to said element, said light transmitting means 
being adapted to hold said dental material in proximity 

to said element. 

41. The apparatus of claim 39 wherein said means for 
generating light comprises a plurality of light sources. 50 

42. A dental light for polymerizing light curable den- 
tal material in the mouth, comprising: a light source 
transmitting visible wavelength light and having a U- 
shape and size conforming substantially to a dental arch 
and sized to fit in the mouth, said light source compris- 55 
ing a plurality of at least partially unclad optic fibers 
formed into a web, each of said unclad optic fibers 
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having a U-shaped length of unclad fiber wall and being 
adapted for transmitting light along at least a portion of 
said length and delivering said light from said unclad 
fiber wall for polymerizing said light curable dental 
material in the mouth. 

43. A method of curing dental material, comprising: 
providing an element having a U-shape and size con- 
forming to a curved substantial portion of a dental 
arch and adapted to support light curable dental 
material, and optical fibers in said element posi- 
tioned in a U-shape along at least a substantial por- 
tion of the length of said element, 

positioning said element in a mouth adjacent to light 

curable dental material, and 
transmitting light from said optical fibers in a U-shape 

to said curable dental material. 

44. A method of curing dental material, comprising: 
providing an element having a shape and size con- 
forming to a curved substantial portion of a dental 
arch, and a light generator in said element posi- 
tioned along at least a substantia] portion of the 
length of said element, 

positioning said element in a mouth adjacent to light 
curable dental material, and 

transmitting light from said generator to said curable 
dental material wherein said light generator com- 
prises a vacuum bulb. 

45. A method of simultaneously uniformly curing 
dental impression material positioned in a patient's 
mouth, comprising simultaneously emitting light from a 
plurality of light emitting means positioned substantially 
uniformly along the length of said impression material. 

46. The method of claim 45 wherein said light emitted 
from each of said light emitting means is of substantially 
equal intensity. 

47. The method of claim 45 wherein said impression 
material and said light emitting means are supported in 
a U-shape. 

48. A system for polymerizing light curable dental 
material in the mouth, comprising: 

an element. 

said element having a U-shape and size conforming 
substantially to a configuration of a dental arch, 

means for generating light, said means for generating 
light comprising at least one electrical wire 
adapted to be connected to a power source, said 
means for generating light being supported by said 
element, 

light transmitting means having a bottom member 
and two side members connected to said bottom 
member, and adapted to be positioned adjacent to 
said element, whereby light emitted from said ele- 
ment is transmitted through said light transmitting 
means into light curable dental material supported 
by said light transmitting means while said light 
transmitting means is in the mouth. 
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WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 
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8) D Claim(s) are subject to restriction and/or election requirement. 
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1 .□ Certified copies of the priority documents have been received. 
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3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
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Application/Control Number: 10/678,841 Page 2 

Art Unit: 3732 

DETAILED ACTION 
Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the second paragraph of35U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claims 44-47 and 51 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. In claims 44 and 51, it is unclear whether "a substrate" is in 
addition to the substrate of claim 43, and if so, which substrate is referred to in "the substrate" in 
line 2 of claim 5 1 . 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 43-52 are rejected under 35 U.S.C. 103(a) as being unpatentable over Cohen et al. 
in view of Hare. Cohen et al. disclose a method of bonding orthodontic appliance to a patient's 
teeth comprising providing orthodontic appliance for at least two teeth, providing a quantity of 
photocurable material for each appliance, placing each orthodontic appliance on a corresponding 
tooth such that the material is between the appliance and the tooth, providing a substrate and an 
array of light emitters mounted on the substrate, placing the substrate and light emitters in the 
oral cavity adjacent the appliances (column 2 line 37), the light emitters lie along a path that is 
located in an occlusal direction, and activating the light emitters in order to direct light in a 
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Art Unit: 3732 

gingival direction and toward the material; however, Cohen et al. do not show light emitters of 
solid state light emitters. Hare teaches a method comprising a substrate and an array of solid 
state light emitters (column 4 line 3). It would have been obvious to one of ordinary skill in the 
art at the time the invention was made to modify the light emitters of Cohen et al. with the solid 
state light emitters placed to lie along a path that is located in an occlusal direction from the tips 
of the patient's teeth as in Hare (figure 2) in order to provide uniform emission and distribution 
of light to the intended area in view of Hare. The configuration of the substrate and array in 
Hare would direct also direct light from the light emitted in a gingival direction across the 
surfaces of the teeth when placed in the oral cavity. Cohen et al. show a substrate that comprises 
an indirect bonding placement device. The device comprises a shell having an overall, generally 
U-shaped configuration in plan view. The device has a channel that corresponds to the shape of 
at least a portion of the arch and the array is located adjacent the channel. The array extends 
along a longitudinal axis of the channel. The light is directed through light-transmissive matrix 
material. The substrate is generally flat. Substrates of a full dental arch as well as the size of 
approximately the length of a quadrant arch are well known in the art. 

Response to Arguments 
5. Applicant's arguments filed April 10, 2006 have been fully considered but they are not 
persuasive. Cohen et al. show the steps of photocuring orthodontic appliances to teeth with light 
emitters embedded in substrate and the light emitters adjacent the appliances when in the oral 
cavity. It is believed that what is deficient in Cohen et al. is taught in the structure that is shown 
Hare with respect to the type of light emitters and their placement in the substrate. 
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Conclusion 

6. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Melba Bumgarner whose telephone number is 571-272-4709. 
The examiner can normally be reached on Mon-Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kevin Shaver can be reached at 571-272-4720. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Melba Bumgamer 
Primary Examiner 
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Opinion By; 
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No, 0b/bb2.4b(h entitled , -Co,«))osHe Food Pkxiuct." We ;b firm. ' 

77?e Invention 

The claimed invention is a ..^jhmk candy sucker or; a stick, -m hu J m an J„^\.\ en, 
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} he cover is described as a "Soy and novelty -a-m" 

Figure ! shows die hm-mion m the ham in which it is markcied. Figure 2 shows da? 
cover partially namecd !<■■> reveal she candy portion ( Fa) and ihe ohewabie -rn edible pkrg 
o\ 
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la '/en v;.>alc>.Uon. A hens -shows She cover in eorpaniEion v. ah ice cream on a stick. 
Hani* hows t hot) hum a ! i a <, « l rhumb .is inserted nmi 

I addoek si 1 1 f itn j 1 1 i a i i sup; d di ha ! hand! \ hod; 

f C I >i ll I 1 If It! I - ! I > ! f! ,! I I P ) 1 S i Bids t ! . 

surrounding a block of ice cream, and a candy plug ka retaining hqmd syrup ifiside a 
eavd) lis i he iceereaik Web fet shoe's i ht-wirig gi ? i = etuis svly otk: losing a hpmd syrup 

pus.hti \p 4 S xf s <. i , | > , j u ! H, U> -<} dilh) t t I if! i 1 a< phi* di> 

end it , | is> <, coiit.aiiu t t iujiinu I I u t t Woki .a ^ j u x I th n m hi 

t ak t app( a ! ts u ^ t t p I m 1 I i , > o 's t i hi ,utk 

conlccuoii. 

The Bond h iff a ti.ii if ihe I if > a U \ f >j i an p. Ji . f \ea vwi, oil t uf, nu< 
that various eonibin.atsoik; fif these ckarieafs existed in known similar straekfres. The 
Sii dvtMtcl I th Ik I i \ liitivS m ! l i.tifttn si- eskdi^ tnd noald 
h.i've been <dk i s j 1 as the > h n < 

Discussion 

l a> Ii cLkk sa. >a dte tf a -r u- - la a • a T pn.> a' peiateh t >i fj; up s < •snkat vfum 
t < < > > oi'nhdoKt is n< .x a la, > ue v i > l fix j , 1 
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ukK v.>^ txJkiJ Mipg<>st «o > ! i ^ 1 ^ > ■•Ins s 1 1 i ' 

t ell vs t gh nst a hoidh b v 

s i j Hit' eoka r\«ut, ( t ! i v i i\ 1 t 

.1. <P! ! * i . O . i i Sl % xk 1 ' . I i v 'sS J, j I /I ' , /' 

' < . \" ' * /' m I 2e > i , ^ i I Si\> ■> ">iIJ 

t v hvH °\ ihon iKI 1 1 >ii bit a, > -i 4 si ( ,ii , n 

iekuenoes ib.n -Mnjedj a\] -in^i the J nuvd tm»nn<m <m mi d o,>, oloe a-"-- In 

uiU illl i. ! t t tc ! t, i * i f 1 11 llmiK i, 

to show obviousness. Compare In r<- Miller 159 p. 2d 7.56. 758-58. 72 USPQ 512. 544- 
15 (t'CPA 1947; {/ejecting argument that the need foreighi references .for rejection 
sypporwti panmtabbu) t with AT«««w ..ha b /,ss . v> Kulm.'l 19 h.2d 1 144, I i 19. 219 
USPQ85 860 (Fed Cu , 84 M whet* eachin s t it I upon to ho* toviousijess vt 
repeated In a number of references, the conclusion, of obviousness wits Htreriglht-nedy 

< < h. u '>■>,'<; 2 St \|«H 7*1, 12 5 I SFO 7H (UTA P"O t 

<fej< sn ippU! m< lipum, at Put iihnm t a s. s i s i < t el s< , n n < k \ • \ 
0>, <\! IX ^ 1 j >\t id ,i i ( .1 

l\ v ; ut, u i f whether a new >oi » ! ii « of known <. v >a would <> f been 
obvious icnns of ordinary skill depends on various facts. us, hiding whether die elements 
exist in ^malogottsarr, thai is, art thai is reasonably pt.-rti.nent n> the problem wu.h which 
the no* nM o <••,. etned in ,u fh.iwnh f A! * U2 >0 t \pQ Mb M'Mhed 
On. 1 986V. When the references are all in the same or analogous fields, knowledge 
the: cot iw she hypothclica! person of ordinary .skid is presumed. La re St 1 maker, 702 i ; .a 
i^h no, - i wo t - feU'f «,»»«h « ,oK « , - 

poor arb taken as a whole, would have made obvious the eiaiincd nivestlioii.. See hi re 
*-.'<'k ' i d An |Ms|\tM lb"i (bed v i 

Whcii tt is necessary to select ehinents ol vavKats teaehingN nt order to ibnn die churned 
awertf si my si >esti t rnt vat ion u he prior ari-ti 

mahe die selection made by the applicant, .fwercotmect Pimm in x Corp, v. Feil, 774 F.2d 
1132. i I 227 I Wo 543, 551 (Fed ( t 1985}. "t)bvK>usness cm not be established 
by combining the teachings ol the poor art to produce the claimed invention, absent somt 
<. t an it < < i i , at a itl at.;! h< > ? ' Ml. I 1 ' 

o v i s } wn < oo j ( v ti ,b t u ett) vi i > s r ti > S/,„/ V< <m 

t ,>tiit,i,n ( s(m ? n - no •> s sit w ^ ' ithbK i t o'v 

She estent to vUneh Nuch i oa ta>n nntM hi cspir. tt m oi ma> K l.tiih tnkared hotit 
the tx terent * s is de; alcd on the fuels of each case, in light of the prka art and its 
J ttot \l i ( I { s U it! , ' is \ ! t ki as ) ) ii^ I k v j 1 1 s 

I vk !">ini,ih I i o I ! id k fa f I s t l|x > il I 1 <. U! Mi i| « , t() 

> it; ; ■ in in < \ I i'C I i>i ^ t ii k ' 1 f ii <. i] s 

O if ( ^ 'l> i ix 1 i. (' f Sk) i 1 i I t' \ C" 

tea)»«« P/unaniy. 771 I 77 a ! I-H 227 i.kSPQ .a 551. The i'elercn'ees themselves 
must puavide s(ane leaching whereby the applicant'* t i , tf would have heeji 
ohvhats. 

Page 1889 
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(i J%\ t,!t!|> ki' HUM'. , ,i J i K '1,1 WIVfVf !K ^ <UliJ 

J t Ki un^i.»< W ^h m a I, , ' o a ,»i , , a \kan pol j,k«K^oI,' ha dvs 
it qwrc du'lVaii? i>mlfli(>u Oi'pu\hut!on Hvuevcj th t op. nun o hinn -h 
close rdcnkmslnp of these am, stating that hss elasmmeric .mold may be mod for hwen 
<<>oh, » s us j odvi o,k< >tn!i „ \\, ill < !r u.« in is f ad 
< l- i > mi .j si i I ,u{ , ; jo an ,k sH is'- and diaS iu S\ di if o t ,o lams P x h ( a 0 kal 'K 

K U . -h, \ o< m 1. 1 ! ■) >, y <A ' il Hvlxit I l'1s H\l 

mold, for which the thumb- shape is show a by Harris or (haddock. 
Hip. sag t ion of providing lave id v wgum to< ate or she lik sat » di 
he nJoov n Ojl o no , ^ \ <i < I !i t ( ' dg< k 
= u >d uvj ptodiM t\;>o\ dedf > I lkiM>n W.h • » ■! Sp s , ,1 11 < p t pm dw 
adja-. em the Ism. ot dst. ennds inktaw o dam a a su Kn;i:i-! Hu;matul 
Craddock imh show thumb shared candy. Gorman argue.;; thai {.he prim ao docs not 

i cM t) ' I 1 < t i ' ion' ! tics tlx id j t > d H 

Ccporsaii states that has rubber snotd may ho used as a "my balloon" a ma the candy is 
removed. Gorman argues that (haddock teaches away from she claimed invention 
because i <f Craddock i, admonition thai lollipops on sticks are dangerous to ,m ieaen . 
However, candy on. a stick ts too w-ll known for tins imtamn to contribute to 
unobvu-iisnesh. 

\2\ Claim lb reencs detads such as a mf it shaped pej;ma '. a hm;u nad portion", ass 
"sspper portion", a "lower portion" and « "convex back"., as descriptive d the <i < 
shape. Such details are shown in the wiewaees and do not contribute to i.iool.naousne.ss. 
A claim that is narrowly and speehnaiiy dnmn must nevertheless meet C mqairemenb 

The mere fact thai a claim recites n detail ail of the features of a invention t» e . t\ a 
"picture claim") is never, in itself, justification for the allowance of such a claim 
Mannakn IMtejn k\atfanmg rto^edcae, §/t'b<'Re\ b. Oct k^'iair 'Sf> u hi 
Romito. I d if i . : o I'Sii,)^ nil \ t h t \ « a i '"pictme claim"). 
[3] Ml 1 ' f> p s ! / < ? him Deere & ( m U.S. I IS USPQ 
139 167 hi96h), we disccm all of the elements of < m H mi-d m sul untiaMy tk 
in a n tea in devict n ih ane field of enek cor. II t » , tsems G mm 
i ! v ! i ; ed mlhpop , , ! < \ ) > ! i a ! j ; \ t hv 
1 i < u « v.;ap)t( t. ii I , j; d i thv ! p v i f s thumb, ate ad It n she cited hi t 
i v m-o m I u i m a o tns itl t the \io vvay, I it k saaae ptn-pose as m the 
heme I naxasitma I h. 1 (Ids m s t i a k .ta iu v ti>> " 

volaU d and , t v s l , hx >. k a <. t r at 1 1 i k I t a s ws q as 
! > i i \ k t ii t , , a t s a t < ( k i df 

m vi t t i i a ' * v u , ?i)2 ' at 994, 217 USPQ at y. The lame 
nomixa of cited rcikt'einors does not ocgaie >f;e uhv aousmws of the coasbioabon. for the 
pi i , t i v. d i," <i 'a h!i I') \ m I , dtn pxdant\ 

) <i m d v > < mmemwn i- a^he-h- ,l«n ts m to t> I <M S?' ypt", 
Fhe B-ud'x deci^mu n U! I' 
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75 USPQ2D 105 ! 
Princeton Biochemicals Inc. v. Beckman Coulter inc. 

U.S. Court of Appeals Federal Circuit 



N<»v 04- M<>3 
Decided June % 2005 



Head notes 

PATENTS 

1 1 1 Pateirtahility/TaJidity — Obviousness References and claims 
as whole {§H5.0<>04s 

Patentability/Validity — Obviousness — Combining references 
(%} 15.0905) 

Asserted claim of patent for capillary electrophoresis device would 
have been obvious at time of invention in view of combination of prior 
art references, since evidence shows that all eight elements of asserted 
claim were separately known in prior art, since infringement defendant 
offered unrequited expert testimony stating that both individual ideas 
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underlying invention and combination thereof would have been nlmous, 
and such testimony is consistent with prior art introduced at trial, since 
expert supplied detailed analysis of prior art and reasons why person of 
ordinary skill would possess knowledge and motivation to combine 
dements, and since nature of problem addressed by invention called for 
solutions existing in prior art, as well ;^ claimed combination of closely 
related prior art elements, 

[2] Patentability/Validity — Obviousness — Relevant prior art — > 
Particular inventions (Sll5,0<W.MI3j 

Federal district court bearing action for infringement of patent for 
capillary electrophoresis apparatus properly concluded that references 
on which it based its obviousness analysis, including those within related 
field of liquid chromatography, were appropriate prior art, since, 
during prosecution, examiner consistently rejected first six elements of 
asserted claim as obvious, citing references ranging from capillary 
electrophoresis to liquid chromatography, since district court itemr/ed 
other references in chemical separations Held, describing their relation 
to elect rnphorefie separation, chromatography , or both, and further 
established that capillary electrophoresis is closely related to types of 
electrophoresis described in some of cited references, since defendant's 
expert testified that person of ordinary skill in art would look to these 
related fields to solve problems in capillary electrophoresis field, and 
since district court examined whether references were reasonably 
pertinent to particular problems addressed by asserted claim, and 
properly determined that references addressed those problems in same 
manner as elements of claim. 

Part it* u la r Pa te n Is 

Particular patents — Chemical — Electrophoresis 

5,045,172, Guzman, capillary electrophoresis apparatus, judgment of 
invalidity affirmed. 

Case History and Disposition 

Appeal from She U.S. District Court lor the District of New jersey. 
Cooper, J. 

Action by Princeton Biochemical* foe, against Beckman Coulter Inc. 
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for pa k nl tiifrinjjenu-ni. jury found for plaintiff on issues of validity 
and infringement, out district court granted defendant's motion for 
judgment as matter of law, holding patent In .suit Invalid for 
obviousness. Plaintiff appealed, Affirmed. 

Prior decision: 4^ i SPO.;yi 17.57. 

Attorneys: 

Wiliiam G. Todd and Scott J. Bornsteiiu of Creenberg Traurig, New 
York, NA\, for plaintiff-appellant. 

Joseph R. Re, Darretl L. Olson, Douglas G. Muehlhaiiser, and 
Christy C. Lea. of Knobbe, Martens, Olson & Bear, Irvine, Calif M for 
d ef end a n t -appellee. 

Judge: 

Before Ryder, SchuH, and fky'ar.sa, circitsi judges. 

Opinion Text 

Opinion By: 
Rader, JL 

In the United States District Court for She District of New Jersey, a jury found in 
i e >r > i Pi i i \ j i f ti 1- Ire (Pnti oo-n > \ a am;: the J uu 

'ilVutlt,! 1 \{.|K.d. t Ik, h i.'ii * ikf I.X (Hukl! ! iMiPlHu'.X^l S P nenf 

\ > 1 1 (the \l palest) i ivali i on t ■> a vjsj < nd \ t i i 
aad'<ft) i t B * Mi ia iiO i Pit I't'.in (m i! s, ,ju f $<^\ i the 
district court round the jmyN verdici unsupported by substantia! evidence and granted 
iudeuK at e , f< a i it tm ilMOt p hv* 

Page t052 

of Bcckioaie Prmatm ®wh.wumte, /«<:. v. Becbmm Coulter, No. 96-354 ! iMl.O, 
.2004 WL 1398227 {D.N.J. June 17,2004). Because the district court properly concluded 
that substantial evidence did not support the. jury N verdict of nottobviousncss, this court 
affirms. 

I 

Dr. „ P- u - s f n \ < urn-mot <>i tlx p.ivm vduth > s i > i < 

s ! Cd< ft ' (i ii w< t, T i>i f t >KSN !lJ, I'MlK Ul 

puwkiK t'f fik epar \on and due tin s a u ; s - , d opa.. tnatha r2p,iknp<«. 
1 IS H» ">ti Pksii I is pji ; c st , < i < i b vIk-s <. e ths. 
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iffcreniiai speeds of (he migration oldiiifereoib charg. d paiilides iiiaa < lectin la-Id. /b. 
*c! ! 1 J { n is v t pi i i i | j I i (.potion i 

mm . i »u Aside 1/2 pa < o»h> 



m v s v i i i \ 1 ) j i ; I 1 i ' i b , d k i i 

« I !. u v > t M j)( j ^ < >s , 1 U < | | K 0 . v. ^ t 'I I !fi M <. s > ! i th 

> > <. t . !t hi \ ) j i i < t ^ { <. 

capilkoy hrtv. 

> < 1 1 1 s v « if ' ! Oil v i j i ' U . !! t v [)< ihs >i 

roughly 10 10 KX) centimeters and 25-200 microns in dianaoeo /,•/. at col. J, if 50 :58, 
Due so die dimensions of a kibe, capillary eleslregbiores.is reqnnes ooiy a minute sample 
* j I ! i i ! i i (. a 

i ii^'cirn ; 1 \>at< at J >i < i i -pii ■ s^i p> i ov - J, s « > 

< I lih (lui'l ilH\ ipp H f • ! ! Hi ! H f O I i >< 00<. ^ l lH ii I ' 

' d i ids d >. J i ! > i v << h i t fj d v< f ! d 

f;oo means as said first cad o.i said capillary tube providing a source ol Indies solubon 
and a o.nrce of a sample sadstance to ixr amdyzed, 

< ont as -os oopis ! dd apparai plying eiet icd oiemi I i oss said 

capillary utbe whereby n sample flows ilo'oucb said capillary ;ube and past said 
dekcoo. 

sad boa means mdedes a rokaade table carrying a pdrdoy .a smnph cups aad ;i 

said cups eo.Mah.mig either b>i ri for soke mo or a sample to be analyzed, and 

■yaiJ capillary ttthe is m /he form cfa end of ghm tubing /secured /<> a support member].* 

Li af<->s " II ( i | i \A IS m ilatcd iij... v !;!■!! o 5 ! o'lkii k 

ctda elements, as fellows: 

< 'I ins k<h <ph v. o tp> safu o«npioo t' 

I v alino n h > i dti. \,x ^tk'u" otiianik Ji< \i! 

1 id i pll a i (I v in e in i rd -.cone ssds 
(3.) first means f sad first end of said eapiikuy tube providing a source I h Ik 
soluooo and a source of sample substance to be analyzed 

a i ii ip d u i aj pam 10 \ o me dev ii poo noal u o>ss 

0 v ; i 1 U > i >n \S \ i J k v s > ! s , t p i t i v iOd p (Si m 

ikm to;. 

\ no {»> > ' ! a << i i a t i < i j t j 

In id is S( < i i t I ,d >'] t \ si j\ ts^^ i ht( avjtb >h 

of (be said cups, said sago ecmarmna cjIIko i-nikr soiiitioa or a sample 10 be 
aoiilvoed, and 

^ nd i apsis s ■> t ■■ ^ o ii do I on c! a eo ; i p| ^ s iol n-. 
" * s. a:i. d t< j s n | ' n it , 
Ifdo.li (tat* I ( ,l!'l I lM \ U I '<»s>,< iiii!\, , s. t i I , ^ 
^ ( [it i>M^ >f'i,U i Ok i s v J m> - l- < i 
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Page 1053 

Hit I'* U 1 1 * h* s i i -. >t\ < i h vi oli ! >ivM»i>il 

0 the elements recjied * elm * 32. I Keton does n onsest thai Beakmao made DTK! 
SI by February i. 1987. Muulaic therefore, h ihc !eie\a?tl rednedonno-pracbee dale has 
the P/ACB' devices. Reek man began selling PMCh devices as early as 1W3. 

r ( < ) Is <. f s , u tl i i ^ [ mi \ i <->ss, I m s. 

an <| ( i\ m!> i * I \ ( xMi)' i (1 vi i vuiih M 

Several references, published before November 14, 198?. discussed the eiecmxphoreiie 
» ( pm embodied . claim 32 of die 9 72 palcno 1 > pasiicuiar references stand out. 
' a i f -a >i! a <. I I } i ! < * <. t i. i V, a i 5 \ 1 t ;k , s yin > i) t. 
a i b eaoe-ca a'0| ii ei s <. -a, s v ei pis o j < v c c Suonssu I hu.'Ja 
il If a 1 i a a -m ! s t k < a > di ' , <. 
bieeSrophcaesis." bad./, Chfnmatoxwphy. BettMphorrsis ami Rek<m> Methwii: The 
u id did) i'i ivln iu < *xa* jn ad kj in "AUv i <i t n a nokk a > I fa 
lames W, bagensosn an expert who testified ors behalf of Bccksnan. The Lukacs thesis 
dist loses she coiling of c ipiikn > tub s during etei trophon sic v oii t. 'oiling i i apibarx 
mbe kamda.ats she inning without increasing da- size of Use elceirophorelie device. A 
longer tube provides better separation ass! ideal ebaabon of analyses. 

On November 2 1 , 1996. Princeton died mf iU< » « that the P/ ACE devices 
i, 'f ^ tl J >f n 32 . • the "172 patent. Beckman demed I i < u m and sough! a 

f»f >f Mimmaps 9 > ,! ntrit .si Prince! is ipps d is a republished 

i.paiaac litis court reversed , hoidmg thai she district court bad ssnpsopcsiy construed the 
sixth clmi.cn- in claim 32. Pri/tawm Bhchcmkah. fee:, c. Bt'ckmsn hiMn/mmt.s. //.a ... 1999 
Wt 941233, ai Hi (bed, bar. 1999; ("The proper interpretation of the holder limitation is 
thai in opet ttive n baa sb encompasses boil ertical nw - n ni oi the ho! k\ as x eil as 
verbcai movemeni est the sample cups and She tabled a). 

t rs n n i id lh\ clistm cot S t in etc 1 a nine-dt I d I I m t n m >uos s ft i 
j\H>i loan l\-tit ( m^e-- f hi !ol a? *.mm u m n- b mmacesu nani .<!;> s ihc any xmdsi t 

11 si s\ t'i t h .t m ( i , Oi i v s< ual'iM k Stu Sa a t sui s t s hJ h s 
b;m,i-a:a proved by u preponderance of the evidence that Becknian's devices iniruiged 
chain 32 of the 3 72 par fa. a a Beckmaa dui not prove by clear -od eonvsncing evidence 
ih a viann 32 .a tat paaai o, ( • uo.cb<| J< r .,b\ s^uner-- s; ^cd fmmiy, ih.aa ib-emaaa did not 
proxa In the «nl » xsuu >ng < std«-{K ha hntn ^ s insalui lv» * e the iim-Hh^n 

s x u>i it 9: t ii i i if kU. 1 b I ( t x is j ade In 

1 ntk tm b i s s i ! i v I si !3h 'Is is* \ d m*oc*i <ih> ioaiixel ios ,* ik *. 
trial. 

in da v , * m v da Ji*' r < >,m issued a earclahy cosnposed, 194 mage opiniim that 
et a Jo da t > . vctda \ Si i u IK i 1 n 5* i <d Iki iiai / a>u 

004 W I I 1 i he district i rt also granted Becktrta.ndoiBiatiori 

if >H ! Sdl II I' '1U < t\y ' i t '1 \\\H\ UX\ 
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f f i <- i v. v. nl »mk 

n^uso-aie to jViict)! j.jw uwkoud undo ht m ( <l i eg ( maul in whk h the 
appeal from lite district court would usually lie.."' Stmimii lech,, far. v, NiiM Go, 363 F.3d 
11% im 0 USPQ2* { 1. Or. 2004) ) r I he law of the Third .Circuit 

I till t. i 111 \ 1 i. *\j< >l i | !,<!>N N ' , \ / 

O , >INt <>] Io< <H>t>»«« ! I k p - oji^ 2. i\tOi sons; ,|i,>w ilun 

tfiinl^U ^ ! Imi tp; M < us hi < is s \uk!c 1 iinij fo f u - 

"SiiCh K \ \ !i)i x d > <. O di , !!'(.! * l ! 1 i! ! 1 i I v* ! 

oaoonabk msnd as adequate So support d;e tiskflng undo? review." 7e.v. fe.ow^fj h><: k 

t » < v \ • < • M > , Hi > | ! IS S i M,s [ » I \| m > • •» j } »>o 

Fh cot In tsi a is consKfci I ! e vide; c efbt hi a sod draw ai reasoi iblt 
a ft renc< , in Savor ot die \ vai bag pars a thai ksu \i he non anew tns / ; ' rd » 
\,< W - a {.,...- O.. I 2 P. 3d 11 /o II.-" |liiSI\i\l ! 181] (Fed. Oi 1997). 
i<k _ a * s t a >h .< i, t,<M m>> i I suv n d< ks n < ^ atau Ft us . 

had substantial evidence ;>p-a : which k> conclude that Beck sua n 

Page 1054 

■ aei ;o burden of show hi-?, uoalldify by clear and coso eaang evidence. 

I bis coon also reviews she looal standards bias Eha jiay applied in teaching as wadsc? 
if.- determine wiiOhci bow v.'crc correct as a raaucr os law. Meni-man v. Vfem2ew 
i»,m>m..- !"< 52 Fad Mb?. 975 | I I Npn ' ! ^ | {bed. t t 1995; u/« Asm* », «*/*U 
>} I s > 0 ■ > II I j a. ; 1 oa SO I *M | *M NP() M :w!b \N hon 

reviewing a jury's verdict on obviousness Use court seviews ;k ' concfusiosss o.a 
obviousness, a question of law, without defcrenee. and the underlying badsagaof Paei, 
whether exphcsJ or onphed within the verdict, lor subsiaotial evidence." l.NP &Oa' 
/ si \h! ,'\,., \ht h \ s\\,\ | vilsfVMIH i I u Or. 

00} Sj e< ill ids \hcjmy is n us i< of e "re solved Ibt un icrSyingf tcts t! 

hspdk's ai I. 1 ot d es !! t a > ft it )il li svn mse pnwsmed hmb \ 

f dlM ti < i ip HuP (. lift! U s ! S i ' V^O v ' I 2 

M-2\ 1257 f 12 USPCOl -n'l I (Fed. Or. 19932 

ill 

Sectiof} 103 of title 35 of dv Oua J Stases Code stares: 

pa hi t S > o a ok a o t\* n tl | i , r. i to 

a..- pat titled tit I the po< - e' a <^ eeh th,a do m da- f ai ares' a\ a whole wm kl h »se 

been ol us at the bn \ ■- a- 1 a* > a bavin liaary skill in 

be ait at Oiska ^.a is is t 

" ~ I a t \ ,,! * fO it ft Si.it ft f i ! M A > itlli s ^10 t > 

kd 1 ns ep>it!Svsn j Uht ai at > T uu i k ^ ni mi da \ v>>0 uk tat >a\ t 
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» . > > ',»». < > , a 4 s * ^ t s r us si\> ^ >\ . < • 

V>ii\. joe si t te< >ni uppoit f >! f.Rot \ s Hu^r m * Ruk xhh- n^n-n, the tfiui 

\ tin >u k« «. 'ta! umImhi Hw i < nod h ms m m * or 

t WU>\ i ili' ;K ji\ ^ i o -t\ ! o ' ' nhi v. t < 

|iU Iil ft ins s i e i t. n i 0 

I hue ;s no dispute -ha: the references hstrwduced at trial disclosed every eknkUt us 
tl I ' 'ii 1 1 1 i k I i , t, i ! > ! d 1 (I 

U I >. ov?i< ! v s t ! ij k ! (. it i <. v. i < yx t ^ 

whether then, veas nx>inataMi to vnu;h;ne fiiv dement .dtc.uK en in the psen art \\ 

hts . » ^ u i i • , * ii K > ( ^ i > - « : iwdsiv - mi 

f d i 1 t\A, f t i ! ! s " 't M t H n 'ut'i ' l!t i<K! ds> 

chinned -subject mallei * ito KB pec;fieaiPy renames consideration ofth claimed 
<e tio-n vhU In tiest ly ao < sna i > prmcipi 

or leaturcs. iinvii De^ns. t.id. »•. (hiovOiiCu.. l\M-.?.d(m. tm |.UK t.dPQ K65j <Fed 
( i v 'e"> Mi in < ih 5 >t > i't ' t i < n ) i 1 1 tit t <* > k < ' v$ t\ > H\ 

"as a whole'' mstrueuon ivt idle 35 prevents evaluation of she invention part by pare /db. 

^ I o ,! > ^ \\ h o K i ? , n in n ,! . > t ( n » Mu.t. n { u |u 

successfully break an invention into its component parts, then find a prior ait relerenee 
v* " p m 1 in i d »} ! <. ' ' i i s n f ! n < 0 i \ it hi , * dl t t 
Sheohviousi >s kit t union b\ isi e tit vemion a i > nd i j f < t aii 

component. Further, this itnpropcr method would diseonnt the value of eosiihining 
> riou< exisiiii > Cannes > <os p!es in a new way to achjeve a new ties! tl 

essence 03 invention. / / 

Contrary in tins rt-astvniijy. seetiort 103 requites asst:ssi?ies;i. of the invention m a 
whole, kt 1 bis li as a whole 1 ' assessntent. of the ifjveniicnt requires a showing that an 
artisan erf ordinary ski i! in the art at the time of invention, confronted by the snrne 
! u hk ts !h in-'Mt> i and wuh , \u > K<i v the > n:ned in ufK>ii > dd h i^v 

dwUitt. m >e~ < t i k Si< i I v j i ink i.n btt 1 ^Imui 
t •> iiiiiv « >> h t'iu niK k\u a M t j ftii < * s Mat snii iiwi h [ 
the leu-im. -is itsell to snake the new combination. .See re /?<>/#■?, U9 F .hi ioti j <ns 

■>t M i M-iyU :s d«Fd r n i't -b. 



M ' u it s s \ j la i I i ii" ui'i) ^bhu t\ iiuii ktii (O 

< ou ut id aii lay iml ! i six s s t < > n it tekiusce^ am h i m so ot 



> tn oo h H ' s id.;a-i<^ ,.n-. t s o v a ' dcs» i o iii 
t n >u ! i )p i ii <. i , < t * <<. d '. i^ i ,i t t i s. i o : ai;\in.e .t pltsrahty t 

si pt < np 1 i ik S ' d ' ll Ot |[| it hll i > t i h \i.s I n <i o >!,<. 
i < »j <, fhi t v t1 n u I * i i ait! ii Pil , o e i 

dtsd ^d . htOf i.S < ; . t'u x ^ a n i \ 

^^ 1 s i is id s i i in i | its ms 
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v 1 M J 1 , I ) < i j ! x ! * , j> ! s L i 

t 'P 11 s ' d >4 Wl 1 9F 2 » SO ,dd o ( I H 

' ' ! b M t uKks *.»tk 1 pi . »n!.>, s > 

• l\u a s it the iaK> Htirs 4 \ni \In ) sk ,i > Hi i u.J i'i > n (l > , did ,v 

l if i ) , h, HOKUsMWOti K «>>\ s ifki i !!> / ! !i 1 _ J ! t k 1 iK>> 

thesis, hi * « t t > eoneeded a * > n tbas he \w ^ no! the first i< coil a capillary in at 
^ > ''T > device, hi fi -bo Ha<eVo at !he rime of Pnaeelosbs claim 52 
t! m in" tvi <!' ? was also ki o*m> f ( i gt i in 

Men I X vi i ■> N i i f if i ilk iihi ! j i U ill 

it'll ! v t !l i ti X f t ? i ( »i>U 0 

Ud < l > 1 i d i i nts> if t !i > i ! j j i f \ iff i a < i,jtj i tf 

i l U N l i i h ( i > ' 'l tli i ! S K I i ! I ! I S it d d t f i M fi> I !)< 

v v ( > fi i s s \ i n h K L^,:,,i> * nt Us i id d i i ? 1 in. if v • e 
known in the prior art. Id. at *4G. Furthermore, in its h rid' to Shis cowl. Princeton 
' d 1 i > ! v nentsone i h a vcfe s;cpnt ! n vs s s th prsot ri 

\$ discussed ! ( | ids ills! n tl 1 em } n a churn he pnea « ! i < nof 
render a. chain obvious. Huk, 357 F.3d at 1275. instead section Mia requires some 

SU g 0 ii •! ii) x ll >f) he | ! i i ii . i ! !! t ! ,i fi s U, 1 id 3d 

a; I 355-56, .5 sugge>aion or motivation to modify poos art teachings is. ay appear in fife 
consent of iho public prior art, in she nat-no i>( die problem addressed by the invention, or 
even s\ the knowledge H une >>f udm it s >kih tit the an S1BIA ,\',un>«i t r- < \ hu: \ t >« a/^ 
<' . < - M Ml'H ro ( p^!MO.O!^ |3cV f-i jHJfM 

i>> I1H dKil.M ll^xM llUMfllKnU'tldvl ,1.' n\lui 

She knowledge of fbrise skilled i;j the att at the fane i>t Thi/iOafds rnxealion \i S!tti\ 
Neurmcienei.'s. Inc., 225 }f.3d ai (356 (staling \ hai faotivatiosu soggesdoa or .reason to 

i to; prioi rt may o inc. ffotr; fhc knowledge of one ol on.li kill in the 
'0> \ lai>:ofiM.iii\j. im-ti 

I 1 |l v i , > ! >aff> si uh mil I us i f i i is ii d s;a s <3>\ioe \u 1 fa 
>'>nl' )ii s i l niiil v >i> 'in > 6, .g i t fii- i <u P hK Hf dl id tfk 
rela Ik it«ol *j v km tho \n > I > I i nf i ekage fakes 

PiOkif-ai i.ih n d ni ^-s- i ( n t o i k lisi\rs> ustigiiosn 

I b l« t v , si s i a a ! f <>f is s as 1 1\ ttd \iuu\tt t i 

km) of nt iiih Use pdaa at>u',_ ,i:d Or, I e nl> iddiliiSi i.fli Ii ndl print' ai 
f f n ^ i 1 a I ' i i i if i i \ )j p Oi< it I 

h >fh I »h i v i * ( 1 1 i i i i vip ititPi u's 

Ins 1), g j eitM>ii iiMOti\i u l< >i ,i'o 'd o^e > m3» if. e o> tgt. >i\^sd i«>at ttie 
i Oiai !«> i mi afahceafe (if. -.apd an it fise Ii ida h u e ^ as sa iiiiia die 

Ki < I 1 i ' <i I si- i I i ! i j i K in M I ,!n ill 

i r- if 1 v I i< s >• ! f > i i i , i ' > < - hnn i > i 

< as v o! i F II , W(6! USFQ2d I Fed. <5ir. 2C.W2) { l\>^l<, I 

oi t » ffi<t iHXraixR > i if! I iii't t\ 1 > v u i t. kd < ui i ih.t v*n 
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Ds ;\ ! <. ! n I ' \ • I i the tvav-ns ih H 

, 'ii 1,J pM\ ■< x v< 'li'iu <i lilO .'!,! >l fit v UiipV 



ft a iu\ ! i don < ; < mi \< ' ' ii s D if I i 

i:mK e i mi / ' « , t ! i D :WYD 1 ' ;u ( > I h 

i , t k K ^ Ilk \ i > \ l S I > ii < K i 

a U ! s \ " t > ^ > t D - a >' t - - sUit, J tl t! j 0 > i i ' 

> i { '^ ISi ,\ i n (. ' OP k ! < P >' \ - X >\ '< i vi II' " Pi O.tMi H i 

U-hi-si 

Pap tSSS 

UiOu. > tos!sii<.d aho'ii •! v {>■>>' Oi'i I > , pii.i \ ui" C'o'i'i. dt \Wi \\ii< wi].iii,u\ 

soavcb durupp use aru) affected the ^parahon a: mi i!. ?U Dr. Osborne, observed: "|W]e " 
bid u a ss ;niUh phku > ■!> 1 n a D pa on 1 <. iD t <.<>; 1 U lalUJ't 
of she problem called for exactly Ha.- solution?; in the prior art. Moreover the nature of the 
problem, as noted apala in Dr. Joosae-onA. testimony, ended for the combination. Dr. 
h pv > m i b uv, I h the problem called for coiled eieeuephorevis tabes, including 
• aptikay tubes, seemed in pi, a c in a variety of ways, hi l ie also iesrh'ied that one Ol 
ordinary skid in die art at the time of Hk invention would Rrunv to eoi! a eapifkuy to aave 
space. /./. Rr-pradiiip the seearmg of a capdiarv aide to n support rsuunbcu Dr. Jorpenson 
also testified that is would be obvious, to one of ordinary skd! sn the art So do so, as "yon 
den's warn a cod floating around wrihous some kind of support A Id. Thus, the nature of 
the problem also supplies a motivation to make ibis continuation of closely related poor 
a si elements. 

The district court also properly Sound that the references for this obviousness analysis 
were proper poor art. A reference o appropriate prior art if within the held of the 
inventor's endeavor. Bnnsch S. Unnh. fm:, v. tiafms-Hitui/Hytintrun-e, hu- , 796 F 2d 443, 
44V ■ : as DSPQ I bp {bed. Cm 1986). AD nam , h a reforence ipiafbscs as pnor art if 
s mild pifii ii > h iOi 0 i IK n 1 I > lun Is n v i <i o a no oh t d 
' < \ i I i >< v oh ; s " s ^ ' lit i ! f u<it t J < i 

ns i sf o o D iD i f is s i a i \ t \ m h s ^ i<. ii \ t ill b i 
w >ss o o (t > si i <. f 1 1 ti n ^ e i i hi / < i u ». 

s I n' D > i^A| s M\t 1 I ',<K i fr u ^ at tatna ^aisJ , station 
t ut t II i sk ! ,< U Us i D ? „ ^ i j D i i < . i i i d sov 0. st 

SI t i f > T { is si ) i \ T , 9o6 1 .M 

65< * i\ > \jps * f i < j >o> 



[2j It Sj s il h closed D Dotisi s oi tsts -j ot i ^ u d > i i 
ornt la ierences iaID i I d liquid < i ot o p io 1 1 i s h< us 

be ps t it.it ii I sis IA.be d t fly sa ceted leas es sont 

Dt s t <^ i > is i i its i < i • i 0 i 
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elect ! \ h to\o i np i i > ! ii tOn \(on f h 

o\o.ii!K3 rated ( « the f Ljkjuid ehrou tph i diary elect! phore ^ 

IK'll.lH > k!,A i 1) <. t 1 < I i > ( v O >- i > 

< hn m.th < ph t'i / '> - < ' f t t W i ! ^> n Fhe 

di irict a hi it tl est th i K hot coj Han < c s ph resi s.s < ?se,h related to tN 

\]% 1 ' 1 V V \ < t < | t (. ! <. V t -> } > ! 1 I I >< 

hltSCV i i f • t d lo'l > ih S K "? -iJr\'i\ ' i I U I .til H l|( i 1 i<> 

hv . ! I f < k ! > v i 'if ! << it !P ^ » »op| is" « - 

The district court also exanentd -a I •<.-?! ;.er dif prior or! references were reasonably 

M '* i' h| k( i 0 MIO v, t 1 Kihltihlll P ^ i IP hi ! 

Id. ft! " m ! i t > >0 < ' d ! S i 1 1\ ' sr * \ n 

e\On i i tf eh u>|'!i- !v lie d ^ L oJeJ > ! v ^ i , »nd nnniohde .'■/ a ^ 
\n dread k k Ok ! nett ul pre v s < hat. the j ra references 
idt resscd {host nc problems in the same way. hi. o 9. in sum, th<. Sri o s ? «i < d 

proper p.rtor art relerences in its correct PhYtonsness analyses 

Vdeveine die evidence as a whole and in a light most, favorable to Princeton, this court 
agrees with the district court that there was not ^.awn-mud evidence to support the jury 
verdict. Becatire claim 32 is. m valid lor obviousness, thin -court need not reach the issues 
id' prim invention and tnhiiseernent 

COSTS 

Each party shad hear Its owe; costs. 

AFFIRMED 



Foot notes 

I k >* i h uo .<! to p{ ( i i uf n t t i ent bn pnhiwk 

> t^'tn-Mk I i \ ttun Ui<. > ut'c- 0 f \s ti s n s ! ! td o. i < pi n-w^' esiv-t <Md) 
Shi>,< ,v< d\ .(ppe < \! J as < " s .s.n^d 
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fleadnotes 



PATE-NTS 



1. PMenhibmiy/'Validd) • ■ Obviousness - Combining references l§ 1 15.0905) 

Claimed sow orba satellite co.rmnomcahooj> system for mobile temnneK which 
d lit h v | n>. kn ma/ < 1 < d ! ! K'o'i ih-Mih >in b ipj s<i o nc 

tf nan ii aeiht < > dial I aotrx i < „ i av f ; , ! if «. se no 

|t it ' r ' \,l i ( ! ) <i (K i Or 0 . UU. . I 

v kiv k I luhsuM > i ss, h sd b, a > i ) M ' < H(K Id ib f t< 
- klilU - d > at |\< tk i\ t i iiu 1 ! f ISi'-ut i i to Mr « a ad L < vsr < 

handover ei P a as ih does so whh < d * kr a rather durn > > a d apv and since 
there j no reason one nf or-Jinary ^ S in art. seeking < minimize, handovers due to 
satellite asohon vonld h:-n-i been mobvated t . a hiiHMlas refereiies wdh .remaiaiag 
i ( v( s t n «u i a ;i i j ' t \ 1 i \ ! a at t a i s 

2. l\ilentahilh\/\ nlnihs ••• Obviousness - Person of ordinary skill in art 
{§ 115.0902) 
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I\ih-ii(,$bjiu> \ ahddx OhMoihi!i"A i omhsuhp! a f. it mes f^!i5 0Vi*M 

! i i v ' s b l u v. ! v i < i i i i i « i i ih 

\V< H;i<! K iuK t v hi >iv i ! - i ii O I < > <- !< ,\ n v (1 U< !v s ^ cd k > 'iSM s o| 

art cannot be relied upon lo provide eeeeso. ; rv motivation absent ^ i i < n lui 

' ! ! i f v > I tiff 1 I ' I' i ! <. kd 

at v itb u c < ! i , i * » > b • Ib>» t 

HUM s i i i <. > 1 > I n s i ev;vr : 

experieo pafontab! s i a < 

Page 1454 



3. Patermd>ilby/Valf f mv - Oin kmsness - Person of ordinary skill in art. 
i§ 115.0902) 



PaU-nliibUity/Y'alklUy - < Hmousness ■■■■■■ Combining ref>renc<rs f§ 1 15.0905) 

Churned Sow orbit vateHlte eearnoumeai.i<>!<s system b;r mobile terminals ;s not prima 

possessing high level oi" skill characteristic of this field would know to account tor 
diifesesiecH between chimed invention and poor as ! criiomnaiiom since logh level of skill 
in eai. witboul mote, cannot supply sequnesl momsmon to combine re- ierenees, .md does 
not overcome absence of any aetmn suggestion io combine, obviousness resection will 
noxl-t upheld c^c.u v. I« o sk H m art is i\gC d will vp^.tlK iuYm.dk aimn o1[am<. tpU . 
know).! io ease of ordinary skill, thai suggests claimed combmaikm, 
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Appeal from the LIS. Patent and Trademark Office, Board of Patent 
Appeals and Interferences, 

Patent application of Denis Rootlet Yanniek Taogoy, and Frederic 
Berthaolt, serial no. 07/888,791, filed May 27, 1992. From decision 
upholding examiner's final rejection of application as obvious under 35 
USC 1031a), applicants appeal Reversed, 
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Judge: 

Before- I'Lif. r eh rib?, jiidee. Archer, -a as;>ei circuit \>.t:\-j>. , tmd Rackr, eirtabi 

jtidp; 



Opinion By: 
Rader, J. 



Opinion Text 



> ; t ! i 1 , ! H h h k( Im. n P t ' ! i i 1 i 

appheahoo 07/888,791 (the application) on M t\ 27, 1992. The Board ot P ik n Appeals 
and l.rsteffcfOfKX'S (the Boards affirmed final re-jechor! ol d>e apphe:kion as obvious under 

i n< Sec? n 103(a) SV< Roufth No. ls53 (Bd. Pat \pp. A ni 

Apr. 16, 1997), Ba.:ause die Boaad rcvers.ikiy erred in identhyiipv a motivation to 
t stiik l.u fckivn> e this an s \ > < - 

I. 

S.sHhtes sa j s n !a < s M ij f! \\ n n < v i r tn f ! iU i i\ 

Earth's sur face. Their constant position above {.he Earth's surface facilitates 
. i s nsfifH. liti v c i ( J' jU s ,< v t < t n < Hi i k ! i i nth 1 i 1 s o 
tM s.Oif . !i \ n< J .'l .. ki»!, , i wii die I -p. , f i (! h, t',i i.-mWO 

v etopl <e >, , * ip it , Hi f<\>tp ni\ i p\ id htti «. it -i i mu\i nse dOfcu nt 

' ^!U!lU > < i * 1 ll ! f > v ! i ' pi' i 

nt ks in *. idt ' > 1 < i y ih i i radio sj trors 
r n si <• itK >, < , i! * ! [ Jis a»kice 

ijabhpic eone shaped beams: 

IfsSjit , ,i j , i a ^ - i . i reeked. "vie h | n ' k 
n v o n »! fio o i fi v e n, v a \ » >> pi H u w 

i ! < % n ; 4 , v * i i i m ! | i ; A a > 

t«a a i «.v 1 p M f >n fir 1 * 1 s s »* s t ,k ! o 1 a til a a 'ifl^ Kit 
t ihi iu ^ i* 1 t)ii>i i n\ u< s pit ! S ! 1 > <. ! !| 0 lx *>e 
> !. iits i k 1 |i kn 1') s jK 1 n i s u it * t n v j ,i , Lu t .h ■> Ut! kc 
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Mmou io r» the h-p-onS-H >n> ;v s r ev>as<. <j j s sled I « tbc sank 

.satellite. Eventwally, die Teliae's modon causes she receives; so mow from (he foolprku 

- ! ' Hit t ,ilv li-KtM It s i( S 1 i k " < 1 ( i )' I ii,l i !hv(i 1 J 

> it ! U I >iv b ch s v i t f p n f < u\ < i s it ^ i <it >< u v vOli 
naJogot ioi:h which occurs when a iraditi * shit > ! < sw s< els f $ nt a t eil k> 

i f 1 i ides 5 ix ana. 



«t< " , fii , v 1M f ( t > ! it ! <! j Oi t i I t i 

't-^i!ltl!)k s t s t M K j I | ( tt ,i \, j ft < ks j tn J , , 

caused solely by the felines jnotion. To accompli sp fins goal. Ron fief, changes she 
i t d dsn beam h i sn th< * !< mierma. R let dl lies' J an i sis 1 
shaped Ix to- \ sn U.» o h - i hpsn ! >nsn b m si m Ik too: i\i-- fl !ik 
h t i |>!< t\ k ' > Sv ho u '> } K ' hk ) i <.! li » ds i I n b 
d.ongabng die beancs footprint in she dkectkso oikasedite travel RouireTs invention 
ensures ihat <s Iked point on the Earths surface bkeiv svdS remain within a single 
footprint ami! it is necessary to swdeh ty another satellite. Because RouffePs s.nv.eoPon 
doc*: not address handovers; caused by the motion of she receiver across the F.cu ih r s 
surface. Ins aoapeeuient seduces, but does not einninakv handovers., brgtire 3 born she 
appheaiion shows the footprints 12 born six beams aligned <>: the direction of satellite 
snohon ! 5: 



The application com aims ten claims thai ssand or lad as a group. Chum I is 
representative: 

A !ov> • cbs! ilitf ct situmnieaboas systesn to; mobile « rsranals. wherein she 

, omitwmt ats >(ts >t ■ <ii .» system of each satedbe provides uoih \ coverage made rp ■ a 

plurality of has beams that are elongate in die navel direction of the satellite. 

i<Kt. ISUSi.i (SSilib f. i v. < < ti S .at! i v I'kxSv't S Pii\,< 

5,199,672 (King) ns view of U.S Pa; No PS72J.) 5 (Rosen) and a Ois! rcisce rcpos'i 

\ it tt ti ^NfSilVl ( K si tt I S a ii< i t i SIS. K Hill NV h Ut i \ tlhtitnt 

Hcc.mri ., 'Srderoaiitmal roateresice oa ( oimiuHocanoeo, 108 I (Ritddy r On appeal to i.he 
H < i d>< ^o'i Mi v.ss ii! f < t ' t t j t pn !(i K f j, 

v^v » ,b-tn< o it S }\a No s ^'X ilu -aii^ mui,^ I I S \,< 

^ I {> IH^iii Mi i 

On Apul U 1* ' ilk h t I i t< is a. t-.t: fittatt > P t t t ! t | i I tl K 
1 s i ii ib aski v>s ht I i * t p I * i " i t ti s i j ii | K lit. tsd 

I i Ui< »'s jj [ ( j , j 5 { j , i: g t;:f;tj t. UH; t ! ' 1W i f I ^ < i« 'St t t 

had pr<nvrly sejccied claisa I as obvious over Kay; in vievv of Rooos astd Ruddy. The 
Btvssd t>a a spin 5 s> Shooed Ms j.<_i > ieebi Mev\ et I c t'K 

II 

S > f. is Ut ii ] j ) < Si i tj t i ,j 3 ft , 

ttiiichtaied rnmahun case v-f<sb\ innsnes.v ,Ve< lnirlhu<i . M f mI p.\\ o^' 
dhPp ') I2IS lu'n iOfiS, |,,,, K ilUo>1 ., ljC ,, >t{ v ,s w 
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insufficient evidence ol prima l hvionsncso ebotth 5 k />r 



Wh 



• Bo 



dsck 



onob\ sous 
;nmnauon ;n Hi 



hi < 



apphea 



/■: ;. 



the 



i I I 



7L 



Febv 



i ! i "si-, lis i. n of ob\ sousees Oi 
neorrect lactual ptedicaics. Thi; 
ilnaonsness ax a quesbon of law. 5>e rc JL»*/«) 
IV 1 1 I48 6 1 482 Kd ( n !<»'»'. The factual prcd; 

,iP ! im,1MV\ dOfclin i P iPcFb., da j n\i Hie! 3d p:t > J!t i 

differences between the prior art and the claimed invemk na and the level id' ordinary 
kid S«* Vi>B.iJ ( /'^/>f« t ,-W(ii' ( (','.;- i 

e \n J> dO < in S<«>-o Ms 

factual Fndmgx lor clear error. /« re 76oFo , S4 

169.1 

clearly em. 

she cadre evidence is fell wbh she detinue and fpau convict nm don a mistake lias bees; 
.vinuniuJ 6< o (d<,' < - M){ M IH i!,d, b, ( \Pta3d 



■ A /.•■>. ■ 



;;p/>// .. ffmfF! 

the Boards 
14b, dtvUSPQTal 

69? - Kb < m OWX; { j n banc.}; Lenders , Ml F 3d at 1 57 i 72- " 'A t tl , p o is 
is when. although there is evidence-to support sb the iev;esvave: court op 



Pane- 145P 

1697, I'dlbiTed. (dr. ! 995 H quoting (anted S<a>eM i&iwd States Gypsum Co. - 333 
U.S. 364. 395 [ 16 USPQ 430 j { 1948)?. 

Use secondary considerations ace also essential components oi 4 be obviousness 
determmabon. See hs re Emen . 124133d 1458, 6162. 44 FSFQ2d I Fi<6 n 53 (Fed. 
Cir. 1997.! ("WHhotit Emert providing rebut ta.l evidence, this prima facie ease of 

>l x ' MP Pt i M M i ' \ hts « b + i ! H< i iio.ii 1 , >( < \ i!H i » , ll! > 

long Mi but i i < Bt need, failure ok others see i,i ,/>,»» •..«.,» />«,#« < , ,' 383 

I kS. F 17- IB I 148 USPQ 459 j (19666 commercial success, see hi re Huwui . KM) 
F.3d 135, .139-40, 40 U$FQ2d 1685. i 089 -99 iFed. (kin 1996). unexpected results 
created by the claimed invention, unexpected properties of the claimed invention, see 

<< U < HI MP-i'i 16 M I Slv u s ikkl 

U d-d .MM Vp^ ^ IMSpOJk'd pies i! lK t "< n Kv(l . 
F p i i 1 1 d <. t s ( bo- t b< 6 , 

6;, /,k /.»« , 1 19 F.3d 953. 957, 43 I Sj\0 I .1294, 1.297 K \ x J (dr. S997F A«( tl , 
/« ( i Gnamn < om, .>!<■<<» p . /"ol j br>. 8ie 3.F t Sbi > bo, ' i (bed in 
198 sepia K-l ! i t> v T < f h ' ' k 

F<. , 8.F? f- 3d -499. 473. 3 USPQ2d 1529. 1532 {fed, be. b ! 8K). 44a- BoanJ baas! 

{ ^ At IK | i ( j ! M , 

>^ti\>tti ii by ihe li ad ilea ihe < x <<>; lV i e'e .. ,'«.,, case is n<>: tmw><i , 

II H i 1 I » • > ! ! 1 ! 1 a v< fK . Ptiiv fC- >' 4 t /« 

. >' iv.k M 61 1 if - U 1 nIV Xn ^ilai (i d^4i '>k < , 

e: \ -c'-x- tdcbi.d eoneiu' i-<n\ <ir.n\n itmn tins e\iden> e bn ekau enot, Whu-thej the 
o dun pn s eu U 3 iPb ,>>> , > i( t >. i v i 1 - t ! ! T F nh! n s <. 
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When a rejection de| son a*. tniuuon prior us references th « ui bt t 

0 di< » g )! !t n'ilMi'HMl i 1 ! s. ' ^ V j 0 >< i..< <• ^ ^ 

j MH h.NS 1 S NpO ■ M i u A" \hhuo Mm f ! 

t<.> t,h sk i kait ( - i) u flow from <. < i it or r Pa it v , R , 1/ ,/ \ / 

1 sr &eot lake* Phwns, hu - I .11 \ ?3 i SPQ < It (>3 Hi I 

i hi s tj j k \ v k ' SO <! t U I t) s < 1 1 v j > 

'«l.U.<Os -< b, O V ' I * v<) M'NiV' i < i'^ 1 

--s Oouf ihv ,-uitsjji\ kiV\%h-Jsev <tj h 4d cJ at the ut i'oK.u.ii, - ,< i uu^ i 
fx si t g\ nas i gaoncnia ci r < )! " i "" s I <d it l =>? u it) 

1 «/»^*».. />». P R« MM > f N l %N 

I M\) < e- " M ( i W s \\ i <> Oi i n . ti < i » i)i <l I" 

of a eiairoed invention which combines two known elements, "the quesikw ks vabethes- 

i ) t * I i <. V N t > I » >, f ) I i 1 i t hi. 
<K"mmi s tn ; koo'K toob- s \ /a, b <r>< "ii \t i 1 !« 

51 HM'O^O'iU -R — ; ,lM-i_ /* t> ,<("/, \l <->. " u ' .O' A 

<./,.««>/> t,/. W>,,,„U , , 730 I hi 1452, 1462. 221 U8TQ4KK488 

u"ed. Cir. !9*M». 

Ill 

I i i ( <. ih t i i v t ! v.!' i ii, <. \ Ds ( t <. i U .( Odd 

U dt. i (i as t'i iui'ih 1 , . t s agsec ;n the <. >i level ii mI i the 
art design ed aatcfhk: eoii)sr>ceibeafe>na sv litems •■• is highs. On appeal. Roades. asaests 

hanlw- examines is. he Board erred b> tpsopeds omhining references lo j tderihe 
*. Phmed imeiiiH.us obvious. 

T/?e Combination of King, Rosen, and Ruddy 

Hi 1 e * ) ! t i 1 ! v .< I t<, t, U t s <> < j , s »t t si > K'i 

looses), and Roddy. King discloses a system for lanne'hing a pksralisy of sate.II.iles mto 
l->^ I tsth .<ini 0 si ( iuphhttstib ehte * > >'dr\.i ta a okmj «^ vatelhn hi- 
> on i pint nn\ d t\ ,t oih 'i t hnj> )\ t i\su > <m east ^ i. ises oi u> 
t<.<Oitn!>iiH.tte wtfh sm biir atsd d<.cd \ iintnals > si the I .ash, 

f U ii! t tin t t >sp > it n ; < n i { s if till Rt , Ki> I t ! m tt h 
ikbi His dwIiMs h i h st ih > \h huhti k o ' a -j ii, t it ti > its 
in ii t i n d <! ( s \ % i v R ii|\! t'h i i i , s is\ bit. Rs. dd\ 

a^hes ihv n\* tda-etKNot „sie.b on M< h o t^abt- \ .sieihte ii- iM-'oai^M 
tl \ i s ^ s Ik- \i is i nil 

ond. Vkwed fxom the I > 11 ed \ t 1 trs hi| < > 
1 v i < m e o u ! i s t i' t i) 1 1 m K« R t - a 

fao beam wild a iotig axis ahgsicd with she long axis of the orbits sipeeee loop. This 

ii its * i 1 i v\ i at n < v t ! s t. < t 1 isd dm tes 
the >u.ed to; she et< n;;d -{ait">i s .a ear a-; -a - is s- iha -ait ihu S si !<>!)! >o aoa^ad ih" ap-.-L-ae 
! \ p Riidds 'n'la > ; -• < s , , 
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arid v e ' > s i> j « 

receive amTrchroadc^ *ignaK fronviht Earth station 

kit tSH! K ) I v. ' t i M I u i,M i ! K t i <, i | slni j Uis 

R d\ \i ) 1 1 i \ | i s i \ dte t i c b d 

the a v < i ' 'its t f m I > m s m so <.} » k s ih sit do mn, j ! t 
satellite Ruddy, however, is dPhnem fnun she claimed Invention m at vera! respects. 



U^pm hen 1 ! i )t ^ i f N < ( ! t*E»i I. m<; • « u t no » 

^ p| 1 * * * it it 'ifas M 1 Is dth i f I sysica.«. n i mi,i( I shape s t < 

beano 1 2 is changed: instead of being cmmlar they are now ejcamaie ellipses.").. The 
tpphcahon's wnifii* dev opum; tnrtw r kws.O - fiat dm mv.ukmt • iae -m nxd ikdhfc 

h» lit ^ !' i uoem,. ow ^ x -< < 4 at . b > in i. i 1 m ,v im^ 

tall durations between handovers.".}. 

In contrast. Ruddy teaches that a p-otmcl station may esc a single fan -shaped beam to 
transmit to a satellite in a unique Mohuva orbit The ground .semen nan-amis a beam into 
dm's iiKso .at i< - M im a ,v t i t i * K* i ^ 

dsfiercnees are evident: die application teaches pn gechon of mnh ipk hearns from a 

I f < t i< f I , k lO ! ■ ! ' vi.it < < < a > Ot> ) d t 
satellites. Moreover ?o the extent Reddy contains a teaching abouS handovers., hs 
k 1 it s i , $ on sse oi the an a Mo! at} ! !o enst.it has a .krtht . S 
within the beam transmitted by the ground station. 

Hn-st- diftVrentes suggest -mme dbhenhy In hewing a prima fuck case of 
obviousness. The Beard, however, specifically found thai artisans oi osdinary kid .in this 
held of art wonld koe>w io shift the hot me of rekuence Pom a grot sud -names hdiowmg a 

I t \ ttcliiu i ass * tit tl roan seeordiii roper ds rente to flit 
Board's- finding of a lofty skid level for ordinary artisans in this field, this court discerns 
no clear error in the Beards cmKheuoo that these Jdk wtu.es would not preclude a 

1 i > V I } \ * > t. ,i x ^ k i t i !i si 1 "h I t! . < 

with the tpparent ch.i eti o >ftht and hubs motion, this coast perceive* n< clear error in 
ik H- iuis y oiiiinii.o!') i Kaddv mm \ t <. si oc i an aiwmeem to one >>i I !tn 
this ari. I at k t the Board did not err ss t )Jns hit 1 i i t, o m i King. Rosen. 

i id R kK 1 x i <e - j a > ( } ( j t f u t K ' t * ! ttm 

[1.1 th s > i i'n h i it io n i ek i testis us 1 1 it < sst o s|> ii ; a tise ao'sx it. tid 
have been motivated u> combine these mleressecs. in a i a s ) thai a "w i the claimed 
ificeanea ui Indewt the h o did net ideotn\ ao, mu% $u> b t ^ tbeo 
ssk en in k i s nun h»wl i spkc sm I t hss f> U o o un s its 

f tlx mu thtRiiis 1 , t s^ ] , mt.de, tatav, ii ,h t - 
thi f hj, t 1 i > ! i <! i tl ( t km ! ( f » i i I i 

of a , iftti ills a s s i s s i in at i! s t i ,u ), U s k Hiw 

aedo ssi i s t< y, , ; js i <. t , ! 's g >; t a\ *ie" inebmub 
provides no reasons den case of todinaiy skid in tins art, seeking to rmnsmoc handovers 
sla> i i di s > ! t ( ! 1 i Pi ! 1 P v > ! kin > in 1 1 en , p lS 

Ul it v 1 t }s 

t ! bi 'vie i <'e a ! I iroiVi i vantage pa ef a > t s >a person having 
> dif is s sbid at » k it t hi b I > | it | \ s 1 ^ < S ttot s* i > I s<s> 

iegai > if i s \ t ! ts > i pn i ixd t iss s i >t! j\ j ' 
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leterri itions, T! egal c( t i bn f i < t nvderenoes In tin 1 <> I 

i Pa im i'm) i" ^'hhk 1 i typ i v 1 r\\ ! S,, In re ( no „ , 

83 :F.2d HB2, 103* >5 U-SPQ2* H 1 f I. Cn\ i !i 

V:hsoH!n!i.i' Mated 1 vnntalK ail jmwui-an| an c-n-aa i iitvo oi ■ id domem-, " 

n > > , />o /P ► f »,< < »> « i I >• N ( w > MSHfn h *) 

(Fed. Cir. 1983); soon/so Richdet. Inc. o Xunspvoi Corp. , 7 14 F.2d 1573, 1579910. 
219 U-SPQ 8. S2 (Fed. Or. i 983} ("Mo:,;, .9 no; a!;, \ ro ee \ e.ow aw e ran ban a do ns and 

SO < < I V ) ' v. * L i \ V ! 

r hn nod ue.cntt i j si < s ! v oat \ni\>t psn> 

art "ak- siilKint > lt _,,\ ; U s 9 > , \ K < r 0 -• <■ 91 r % ot -m-o 

1 l I ontj > < v ,» it s civ io | j u | K'i' i lii' ebmned 

, IcniuiS wot id o; n an v\,n a- , n no r. - i,cn f ,a > •» it\c9 a\ a 99<cp! nsi U>i 

!U J > i UK 9 l < i | ! Si 0, US 1 }!}!> { 9\ 1 m i 

invents ; 9j! if ippo 3 u 9 \ ! Ms; pit | e >* -d , \ P<d 

to >a.i l jk p Seamed ^ S< > - > \ ! Sn,^ . ' < , s i S 11 ^' O i > O 

■x 9Si f 9>:<! }■■-.- 1 ;esd (f c-i t u Horn. 

bo prevent She ase ol himlssght based on i ht nvemn , kh p rabbity o! 99 
iuverthon. 9ns court napbres die examine; io 

Page MSB 

show a motivabon so combine die aderenees that create the ease ■ >! obviousness, in other 
words, die examiner anaa show s-.ooso thai the skilled artisan, ecsd'n >nU::d ve«h ihc same 
problems as the inventor and with no knowledge oithe claimed invention, would ■ select 
the demerits from die cited pss-! art references im conii/nnanon io the manner claimed 
(2J Tins t ows lass uk-abbed three possible soiiices har a inotiwidoii to combine 
iekacnera. the nature of che prohien) to be solved, the scads sags ot the poor art, and the 
knowledge of persons of ordinary skdi \ the art. I this ease, die BonuS rebed upon none 
ol e. Kathes i r relied on the high level ol ill ih< t< ovefeeaoe the 
oiliuosoN between the eianned mxanmn and the selected elements ;n the velorcnecs, it 
Sk ipon the i.tghh eioi kdl nht trt r.s t de theneet try snot don 19, 

B<\ id did Pt\ h»v f v \p! i i) \h<A s[\ , dk t\ s - ii t - , » t t,< t ( .: ps iX »p > 
Md;H the in 1 i W i t < 1 t <■ k 1 ! i o 1 luvs i ested ttR 
eombinatkn;. histeath the Board merely invoked the hsgh level ol skdl hi die art, if sued 
a rote invocation coal:] aujhee to supply a uwOvadon to con)bt;ie : .. the tn<ae sophisticated 

t. Ui 9 9 o ! I <. W vj, * p I S h , 1 % i!K> h v i 

m if\ c< i i haid , b.t 9 J ! ! t i h cos > i > eh s c n 

itl | 9 1 > 9l 5 ! 14 ! S 5 it k. >s K 4 1 { t !1 I <> x It J 

tin »et i9»,i'-9oo iruh h\io-t a, s ' > 9k - >; c -?n>!; ; - mhine 

reqniratneni starals as aenttcai xaiepuard against inndsigiu atiaiys.is and rote application 
«>! dv 9w » w * « 1 m e 

9. a th B >d h ! a up*! m Oa ^aii 4 f ww i * p s\tt m i 
^ i I 1 » i K ( h I < !i 1 I bis v ! k k so\ S 

i * nO )t« 'ink i9>. d - n 9 a« n t » m ' w hi < ,d p e * 
i vith the ;ssistance< n igh H court forbids ri tse oi hi isi ! t> 

L ti >n oi in> (,<st h i t i } t v h, <. i. bP\Mo v., />, , f.n/iwi . 
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f Jd ,! -J. l< so MS^nMPsO ivm!u < ^<h I One a m >ioainm to 
combine references, the Board Ik! not slum propei fv/,,',1 me of obviousness 
IK >t k jvm'k i,u <n ^ v <i o . v> I it*, v Ism Ru ii nObi.^ft 

Combination of Freeburg and levm& 

! UC'Mii." i viKv.uCi ll'. 'tit, J t | \ , i s ! S ! 

,K tf J " ' j ii 'M < k Sx ' i i ( f i K si S*' t< k * I 
'kl 'J i'l h!i>i' 'K v)<l S * d I hi ! Hi sk n 0 i i <. s » m 

beams ht.Md.siM tn j'iiunei e.wcis f ewne\ ejhpo, a! footprints ao aliened v* itli dte 
t » iJ m To increase the u ) ! ! u <i » k! h »s, d s u i < » o t h 

beqto \'\p souse <. at ^ Ik teaches >. ese o? amennas • > \ <> » r i t 

With if S f p Hti hi.) s ! 1 I f R f if 1 \l \i 

' .f t onkt| egmn ! > et !j nd, ! n l K ml »l j^U'ii,,!! and* * 

I ' < ! I S i i p i I 1 t is ! i i ! Si Kl 1 I i b > i t !(! 

I j ...... ... 

< 1 I u > \ i n i sn > , t 

^ f zones, Levine uses , k<.n , i mo o o u ,nni,i« >\hiJ of the id's t 

ah, we- - :0) ihc navel dnoehon i .d die mobile noil. These algmdhins then select this cell 

tor use whife conu»ually momto! ing imersecib.tg ceils the event, that she mobile unit 

eihaiip ■ duects.^. 

Once again, diss const notes significant differences between she teael.iin.gs of She 
application iu \ she B n, I . b « ^ < ,t n « i lb critical Bevme d.n i.c again 
involves a f as- jmm .m Earth, station without/any safest a- c to .he Or.ii Jm v o.Y t 
[a] saiedite." Moreover, Levrne actually multiplies the member of potential handovers 
ami then uses software to sort om ihc necessary handovers bom the unnecessary. 
However, the Board explains I he reasons thai one possessing the lofty skills 
characteristic of this field would know to account for the differe.nees between the 
claimed invention and the poor art cornhi. nation, Thh mm\ discerns no clear error in that 
rel'lanci oi« she considerable skills in ibis f'jeiel 
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|3] IhiNun' p.e-. hovu-u-j d s s I i I f> t p karu cah»-n< i 
i!ji-ti\atji"i S;> > -iiibiia i e^ <ac . : d 1 n t bop la .b teoiaisiaa d;ai one <>t skill sn * hv. ajt 
would have had motivation so combine bevme and Freebtirg, the Board noted that " [sihe 
< sj t skili in ;hc (it ss s,-n s a \ ted bt ( ihis.ib o,v dune eon siot 
<i v < ' |. >. ■* v oSo tut\i Mn. thsv i ' <<. H r> m t jh u.he 
1. 2h \ < U f Kkdl s ; ds it v i t s x oil s. oi n ih f >f v. 

COOid s L P { p. Si >i il i. K i s < l i ■ ■ mhiOii; i <. n " - (. I t . \ M 



h< B cbi > fib a i i i i Oi (> at b \\ M I snn k . I , < > ij .<o. ^ t>f 
H j ji f s I si n i ij b !n k v! Id)! k* i . ii S n o t to 

tppb a us ! »iionu< ol Oi x s's s i o t >' njiiuu kt! m o x i 1 » id 

ftciild ahiiusi i]^.i\- pi dude pateiital'OM ,\. Ui^iis \n thj- n^'it has >-<m r noted 
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!! it li I ! \ ! i i ! ^ i ! (Si « > lit! S> , C y , 

/,<</<< H i \i a / ,> . m „ nf Mai^o i l ik , t 

\ i i ho k ^ i \ ! n tl v in i f f > i n$ lusui ! t i d 

Pi'^l'v ii'H t ll i 1 I ! < ( 07. 

(Wt ■/}/*•/• » D,t\hhf>n Ikf M I4>4 I M Sl\>_\l !0*0 <bedn usphnmo 
ilwl Hie Boards opinion «jum describe the basis for ttN decrssotii. In older words, the 
Bound i iiiM espial UK reasoso >- !H - ^tkadin.to. skill in Hit ,«r w<. s n.J have Kvi 
mom kdt k'uU! uo ! i ! i u<.i iU Jjmv'i us\ uk > < 

obvious 

1 k l d 5 4 d f .v Ov f <. it t s J J i t| i !p i i !<* } > i I ! i l 

)k < it Si N j I S » !l Si ! » UN' U iM i it 

confine pan of Levin eachin villi reel suielhk ysk * i.k <. t j 
Rondel's daim over these rt'tVrt-suxs was improper and .is reversed. 

IV 

U i> e tou s ! a i > i ii i e ot o m u <. no if <. i I s 

she teachings of King, Rosen, and Ruddy or of breeding and Levant- in a manner ihtxl 
-■Vi bi nder the daimed rnvenbeai ohvicus Because du:wanc;hean w;t mis as c.» h 
■ Si b id in ! ek> dio bat Oii ik'ti'liti K d i < i it . d t)' i !( H 

obvious. Therefore lb;- court reverses she Board b derision >;;>kibhra: die rejecbon of 
Roui'letb dabus. in i"t|jht of ihrs disposition, baiii f . pending modem so eeusnnri d>e case 
to the Board for kiohet r ; aisidef anon is dented as snook 
€OSTS 

back party shad bear its own costs. 

REVERSED . 



- End Of Case- 
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Ruiz v, AJ*. Chance Co., 69 USPQ24 1686 (CA FC 
2004) 

69 USPQ2D 1686 
Ruiz v; A.B* CMftce Co. 

UJS. Court of Appeals Federal Circuit 



No. 03-1333 
Decided January 29. 2004 



Headnotes 

PATENTS 

1 1 1 Patentability/Validity — Obviousness — Combining references 

{§115.0905} 

Obviousness analysis $ equtres court to assess invention as whole to 
determine whether there was suggestion or motivation to combine prior 
art references, without engaging in improper "hindsight" 
determination, but finding of obviousness does not require existence of 
express, written motivation to combine in 

Pag 6 1657 

prior art. since motivation to combine may be found in nature of 
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problem to he solved, leading imenlors to look to references relating to 
possible solutions to that problem. 

|2| Patentability/Validity — Obviousness — Combining references 
(§11 .5.0905) 

Pateotabiiity/Validity — Obviousness — Commercial success 
(§! 1 5.0908) 

Federal district court did not clearly err in concluding that it would 
have been obvious to combine screw anchors of prior art method with 
metal brackets used in prior art patents to achieve invention of patents 
for method of stabilizing or 4 * underpinning" building foundations, even 
though there was no express written motivation to combine references 
in prior art, since each cited reference addresses exact same narrow 
problem of underpinning existing structural foundations, since there is 
evidence that prior artisans' work showed that screw anchors worked 
better than straight push piers used in original metal bracket method, 
and that it was widely known at time of prior art that underpinning 
system requires means of connecting foundation to load-bearing 
member, and since record supports court's discounting of defendant's 
commercial success as evidence of nonohvkmsness. 

Pa riknlar Patents 

Particular patents — General and mechanical — Building 
stabilization 

5,13938, Hamilton, Ho> t, Malferty, and Odour method of 
underpinning existing structures using screw anchors, judgment of 
invalidity affirmed, 

5,171,107, Hamilton, Ffoyt, Halferty, and Odom, method of 
underpinning existing structures using screw anchors, judgment of 
invalidity affirmed. 

Case History and Disposition 

Appeal from the U.S. District Court for the Eastern District of 
Missouri, Ferry, J. 

Action by Richard Rmz and Foundation Anchoring Systems Inc. 
against A JR. Chance Co, for declaratory judgment that defendant's 
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patents are invalid and not infringed, ;mri for discrimination pursuant 
to 42 U.S.C. §1.98!.. breach of contract breach of implied doty of good 
tmth md fair dealing, promissory and equitable estoppel, and tortious 
interference with contract and prospective business relations, in which 
defendant coimiereiatmed alleging infringement of its patents. District 
court granted summary judgment for defendant on nonpatent claims, 
and at trial found thai patents were infringed, but that paten! claims at 
issue were invalid for obviousness. Judgment of invalidity was vacated 
and remanded (5? USPQ2d i 1 61). On remand, district court again 
found claims invalid as obvkras, and defendant appealed. Affirmed. 

Prior decision: 57 USPQ2d ! 161 . 

Attorneys; 

Matthew A.. Rosenberg, of Blumenfeid, Kaplan & Sandweiss, St. 
Louis, Mo., for plaintiffs-appellees. 

John 11 Onion ill and Andrew B. Ma> field, of Armstrong Teasdale, 
St.. Louis, for defendant-appellant. 

Judge: 

Before .Newman, Mk-hef and Kader* circuit justices. 

Opinion 'Test 

Opinion By: 

Radcr, J. 

i ! i.iiiM m !( i ,s, , \ h >> » \ h ( ,><« v </» t > > 1 H v»ni| 
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' 1 \ . ' i i, AiiiJ\i.< i 1 ! i h i mt\ 

court affirms. 

I 
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X H\ v n \ ! 1 i j d < , <s i i > \ ^ s . \ t ha 

»> Mi > U j! n ,a \ . * k t. u!( on \\ t.Hi Puora U 

early J* » K s <, t k. 1 «, i ■ iher .nkhofm • > up m m > n ,k> » a k n 
that conspeted with the Chance .system In F"ebc»ar\ !W ( hance tenninaied Ruiz's 
a s( .! ■ 1 1 \ , ) < s i k Pi , 1 * , k 0 f i s i s t-isi with vcsc* 

k >t k ' n )<! ' ! « ! I. i N ! ( t i \ j ( ^ I 1 J I 

t i o\ i <. 1 i > i t . f< i • ! I t! 1 !< t< k ! v > ah > i > tu 

and iHisifjcss rdauons. and breach of fiduciary duly ol good faith and fair dealing. Ruiz 
s ! K \ nik.i v <1 x a ih s x > 1 k j n j -vxkrt J i> t a ml m > 
< jtao- panuf tod Una b\ m to 1 1 1 i m, t I a v muK t J,o n h >s a aces 

infringement. 

Pi i dp .,f ' s t s ![!<)! I <. > ti k in 

K f n.n ! b k » a 1 P ;n tr .>-d^iee u<i ,a 1 k , n a t \ n ■ l» 'ta 
lid. Pallet- and kn| ni t <.a , concrete b a , ! not a racial bracket, to k slu 
she k>ad of the foundation to the screw anchor (the " Fui ter~K upiper method' Gregory's 
I S Patent Noo a.Oi !,58<S , a 4 t ♦ , hum tn apparatus and system lor 
laalcfpasasay skucknai foundations using a push pier and a tneiaS bracket. In die Gregory 
system, she met at bracket nsnoaVrs the foundation loud to the push pier, which is driven 
into She ground to supply the. necessary foundational support. The posh pier relies on sod 
' a> a? supply that Moppoo l-Ynno 6 ot die : ^HP patent shows this aa:hao!ogy: 
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The scope of she claims in this ease is no; as issue in das ap 
agree thai t,i i i i \ k n ! ! > > nr t < f to t ^ ,u , 

i i im t in n \\ *h ( n » \il <t ,<. v i ! \d i 

u ta,mtn ^ 1 1. < I <>! - m 1 i i i! j it 

/?««■ e. 4 6 Oamcs Co., 23-1 b. sd G^-l |57 I hSPQ2d U6i| {Feci. f 
of She prior ad 



shows that lb h lies Ri t didch th > a i t m t n »t t d 

! i ik 7 >> i <U < ;he ' 3 henSc: j > < > > i F s ts m 

5 O ippv ii is p jX ! v 5 i s, | k \ > , ill s ) i> < si. ! , h< »s i Si > 

any secondary consider;.!! ions that might inform the ohvaaisness analysis. 

The district conn granted ssnnroary judgment in fovea of O'h a nee on all of Rhus snaa 
patent claims in \pnl 1996 t m me oascm clai-m tb district cram ht d a A-/o>.< >•>;,.. 

} v. . i *> "IS I ^ lulllO 1 llli ! )1 ( i i 1)1 tit 

validity. A! she n * ol in:.! she , p< o! the ease had narrowed to locos s hi I 4 
ami 6-8 of she. 368 paten! and claims 14 and 6 8 of she '10? patent. After the trial, the 
dissiici conn entered ms pfehmicnt 6om the bench thai Ssni/o; product inhumes the patent 
iWm to ihe tune of $540,000 in causaum Nonetheless, the trial court determined fisas 
the c laims are in valid under 35 I St §103 n h«ht ol the Greaorv patents and ok 
f isher- Roomer method. 

This court heard the appeal horn that jiodpirso - d and afhrnaal every holding of she 
district court except t he finding ol' >: 'to i< Honcas. in /Oar, 234 P 3d ai 66rt. U:a. court 
remanded the ease so -he district coon for further exammsHson of obviousness. This eosnl 

O CH d SO, 1 !. ,< i IO )i ! 

r > a n u ' < j M?t u * a s i ii i < < i it p, ( ' v . m » u t the 

i i v tt o Sl i <. n k s !0 i ! <. i o i n I v I m > <. S 

skdi iii the m or in the problem Ci.n6s.indiif.ion settling which clearly and 'particularly 
wotsid lead one t n skid sn she art t * n 1 n ^ 1 i is oi u,n, 
h ickoss I) the level i on nary s.kil.l nth so md 3.) whether swi to what extent 
- t k ia > >{ ol , < s > > < i !i si 5 is i n m sik <. ss k n <iK \\ us 
i o » is » ii «. ! t ' u t ! < s i, it i 1 t , a s ^ i h i | < } > i! \ > tK 

oh\ n i so > u ,s , i 

1^ <i > t 1 • <v iti \ U n! 1 i t <i is i * 

Hi omico I d t k c .uiu.oh uv > >. s ' tut ip a <aj It kL os 
chiiin snvalh o »b\a>i nd o i In rtni i j u idifa n s .uolto o 

ivs< <t s s , iu> -> , < » p v nt ^ a;-.- , m do-triu i h , u . She hi,Iimuh 

s i isk ! i< ■ Oh t < - i hi a m! J ii 1 

i is , 1 * , p t > a i t< « s ! us " v !* t ^ | u my 

k ! 1 i ! ! i tl 1 v O I l\ t. » O !< 

td -'i u sit is p; m , L v « , t i i >. irr^R Itu 6 iqh ay 
She i o t i i i i \ i j i d f ili the braes I !t < tens, o 
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by rep i < (. < md i I 

t i| t i 1 i U) d I % 0<K v. i s i t sit on H^VMi-i'UI 

iO P t K ! k t ) it ( f < i \ h t i' 

an s otabie o>endau >u > fan cmsj l ■ i ■ 

la'M'lvii'ltM is si i v il ii t i ik iu '! 

COifti i H 1 si ( Os a is | n s i ' 1 \ v. i 

U md si 1 t ii t ! t t i i! | Mi is 

t- '!! ^\n\!i.Ull lhaf RuptJH i - ■ oioP SO haa! ■ i. * 'U i i i s. IS i j K ,( } \t i s , ' i 
s^js -i > as <t sii a is t jp . - i , k is s > \ jjs s , ( j l} t a 

<h sit n p i \sk>p> . ni d sk :r i t a ') j dm > < t < un i <" )i i 
* 't i-i a * i o- >t j i > i ' , i o i jo hoi , P s ' 

than :»n\ upeniPt iealup i d i ns . , , t as H L \ w --un i j ^ i" 't 

t h n< nop ippeai ung { 1 1 1 < < d ' dii in il-.; oi igi ) ii 

; 1 f k n s n pj -> )i;\i s phi p ■ s s ^ <. ii 0 sp s o>d u of 

JsiiK 'Po M the oi p. t > t s p i v n J t ?< ■ , t a i : v I < t s ; b. 1 pi i - < at 
< i> h ened at hnJ? > he< t < i a < n i < i < t< t as i . 

nature of fist problem of uipkapionipa existing iotmdations, and 2) whether site district 
..oiio ebaah uisd in drsoaapoe t, ipaki - M,'> i » , - i t oa> • - , o,o :■ k . ,tu -n 
'< 'm> a > ' do <j ! i \i i. s <i \k ' 

11. 

V ii< ' >d * o.k 35 'i in I UK. 's do Code s al> 

A paieni may not he obtam«p.i . . if' the differeaees bet-peep the sobjeei matter nought to 
be patented aitd the prior ad are such that the subject -matter as a whole woukl have 
been obvious at the time the invention was made to a person having ordinary skdl in 
the art So whit is said subject matter pertains 

Page 1690 
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hi t . op , 1 < s < U peed i j > requires 

eonspieiaiioi! ot ;i:ioiaiie.eo aisvui: a a,! o, 1 !-^ ' liotaPoa p pie -Ji> ae nos\ 
Cs>nth»u»h( i Km -in t ■ n s s n au ! /\ i < t f 1 ' < 
1 ifai'nn - tspcoioj J* us. « i , t am ,\ *1I [ii^ertti* nsj arc 
'PlJMiniiopi'i Md IP , ii, a shh i Jit ai t tide -.s j s ^ t 
o<U phi * '! s ii h i | pn Ail piniv I i ' s s esii i i 

< i s t >i Mi s ) UlP i M S i l p IPs i \ V> . t 

i v ) 1 ii i u ut t vic j t, . in ii, i > s s o ; d u<p. , in, 

! ': si iio :i \ i < i i la* r ( ( i bin i < a 

s ist. a i a . 1 j n en ion a m : 1 t \ < i ro ptu> t pj i » eis ^ oald 
dp . i 1 1 a s t n \ it i i 1 i -« iato 
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f« , t N I \ i , s < - 1 < i S ' <, S i M { ' 

requiring assessment of she mve.m.ion as a whole. This court has provided further 
MiiKu 1 i*) in nKL i ^ i ! f ' i j < < s i i \ t,u H t, v 

i i !C 1 Hi ti s f < ! * h it ■> - t ,! \ i ! >\ } !) s i 

ft'i rtv m^ut s an,* a rb vl . w { , So wd uwtrnm 
would select die various dements do;;: d;e poor an and combine dwm in the: chimed 

U.UUi i in t{ht Kf ids >C t SU'tUsK i Of I K f it i H t! tJ 

» f t ( e rft ti an i t i I t ? fK (. \. ! ; v ; > a H>> d s *'dr 
1355-56 H'7 diSFQ2d hh.F d-d. i i. 

While the uUimatc determination of obviousness a legal eenedis.i.on reviewed by 

\ - (. X l W 1 > ! j, v v i , > ' < i » ! i ! t i i 'if l. i!W 

ihm this conn reviews tea' (dear error ioiiowain.' a bench trial. sVw iie ; n/few7a;> G.<r>,s v. J I... 
' 163F.3d 1326, 1332 If; F3PQ24 j did j d . Car. 0)98). The eharerror 

Standard pc* snils, reversal only when this court is it-.-fi with a iiebmte and firm 

< ! U f'<>- dial file tiisi-jt 1 < .'Ml A s ji ot i ! t ' > ti < i < n v 1 V 

F - h 5>a7 I.NP l\Fd i I f ' hi eo < a H«> 0 . 

This e.oe deals with a vhnbenre I. ilv J. .uu i wurl* conclusion on iwo oh he 
d * > u u i i ! ' < if ! ) h hi ho i >t • <, 0 

review lor clear erros She district court's conclusions regarding objective, secondary 
eoi-isaderatiOiiO ,,:<■ / n \frK!\ < ; '<a, /„,',. - /',..»*«• ^ 73 jdd;i !><,Sg ]W j {37 1 SPQJd 
1626] (bed. Or. looo; and whether a mou vahors at combine site teachings -.-> she prior orf 
references was inui v < M, i. «»/#•/ w 6Vry>. t Hi. 202 IV 1 340. 1348 [53 
USPQ:2d 1580] (bed. (dr. 2000). 

The district coad so this case presided over a bench add and reconsidered the 
evidence on n man i Fhanee s principal s t v ;s ! it h district u fi) clearly erred r 
fit •. t • a i < nil te die icatdii't i the Grt ry patents is i ! < 

Pin t{M iKd»t>o { 1 i$K^ «. t» th uni< ,^uvs!H \ us iiMfi >.<iiuix i\nOk 
ask oHnndsndil fa oust ruction M j an.? an tnvent.iofi obuons where ihc oncnooii ai ssstte 
.involves .relatively simple technology. Sec MrGmk y v. fnmktm Sport. % hu ... 262 F.3d 1339, 
135.1 [60 !.)SPQ2d KK).I ] (Fed. Car 2(H)! Accordingly, Chumv argues thai the district 

t i t id 1 its. K I i n M f ! , i it ti s t s 10 1 Octit ih k i 

tr> cornbjfie flic prira- art teachings. 



j i s I dtocc-c ! v t > ( S K <. i i A h 

evHiil tifdttd svarna agaifist eioploysng hindsight, as counsel is jitstthai a warning, lha; 
t itt a 1. t i i i, i <. : k t i d i ^ v s a > t fi\ it t t »ta b<} > 
must appenr in prior an references he lore a finding ofddwd awness. stated ddferendy, 
i s ,, u < \ is , t js ionh tied t! ut t s.ot fU -t .a\ t mi i > f t 

ifb n p >o if <. >< i i f s f 1 s t 1 s i bi m. hod / M > 

I v| at 1573; *«.,//,.,/;«/,> /nr. v. /»„»«; ddvrv /» , . 282 b 3d 1340, 1 346-47 (Fed. 
Fu t«0>. ; f . oT/«i.-n iHif n!>^ ^n ^ H(M MHg.'d tied. Fii . 0>o{o. list 

t ! t t ( o. f v< f ih"K c iOOf Cv t sj i i is f (. aw Ojuiiimdi t 
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\ I n \v 1 i s ! i n s < i ils 

i ! sis ' >t ( 1 it U d i O tl I ! k i HI < 1 'I f % i < i ». ) i <i 
|!n H ! v ! (ft (i ! t ■> -v < i( H \j I V ! 
t'CCOid sUpgt S d*C 'U u* i t ( b Si ! 1 ! (P K i s % "v i Ui' 
tikif M)V« i t i fs V s 1 v i < t .-sii.u-iiS ft h p:.a- h ■ u ! i-K .mAPu -hows lit 

Roptper introduced Chance 10 the use of screw anchors in underpinning budding 

t d J ii\ t I , v ''kl! 1 1 ' m i 1 f i > .In 

Page 1691 

.1 1 ml alst sppons the district cowl idis .m f o \ \ k i h 1 

SUf tOt ) l l<.Kj, i 'U \ « ( > It t t a U :< HO i t Ul U i d 1 <> h< K 

I'iUmii i t,Oll 1 it v >u •> k 1 K it i. t) !< - m f t ! . ( i !t < t t i i 

i< ti lift i it ' it t ! ! v il K's'tJ ihliii! Od > ,< ftf , {}. 

clement was widely known. Thus, she district .court could property conclude on this* 
record, without being clearly m error, that a person oi ordinary skid would be led to 
c.ombme the screw anchor in the FulieeRuplpta- method wills the metal bracket in the 
Gregory system to underpin an existing budding loandation. 

This record, is is tree, rto* •. f>- a- kauua: an es press written teaching, in the art. so -snake 
be, onnbtnatn-i On shs > <! a ha! o m i! I \ v f i - 

obviousness detemmudlon. As noted earlier, thk- conn has a. p an ah sfaied ilia! tV 
i;)v>'tivat)s-:; to cor.fib.ine she teachings in the prior art may "dome bom the nature of a 

1 I i n !o be sowed, . dt ( , a > a ka>k to t it t m> { pt> s bk < h it. 

to that pivbieo Pro-Mold >t si ti I t IV district hi in tl ease tpp s d that 

1 ' ! listrict court H mg a ohiwka t Iks vei bed >r > dertct. nd tot! fid 

that, because iltr poor ad refereuees address the narrow problem of mtrtvf pinning e.skiing 
but Wing foandafionw a person see. king to soke that esact enise problem would ronstih 
tin references and apply hes u chums kmeihet Ha 1, 1 : ct court's conclusion i< 

,)< l t U k ' t 1 fi >1 !) t^oltt, ipfk i s t t tV \ u 

Chaikcd argument a?. < s o o i,0 ii a than as own alternative view o. w 
tK n v\ bd ( < v ^ t x 1 t i tviUOt 1 ! 

bu ns ■ Mt'n itk ^ t \v ^ I 1 t ! t 1 v m !>.'.! 1 < deti tUn S 

ii tl i ; uw d d .aa -ns Is tu i a j S t it ^ ! bk t, e,- v <t sa.uilt m 
evidence to reach a preformed concheaoa. in fact, the dsstriet eotnl rkscotniled and 

the trial etajt; dikia-o-i dtt t,- ta, !,•>:> . -t Kvlvti J w, ^ a i a.aa c th- mhnU •! . fksit lie 
a.,niki hu\c made da v-mUmmim; Via h.a.tv! «. ,>mt declmtti Uutedn M bases' 
t. 1 tson>io Ka rtscbi Cstohacd I a m> u tkaif ai^Mdut.u s e\e? of ^ ill m t»n - at Hk 
tiailf tit 1 in Si I t 1 it <um Ms t.os v \ k N [ i n-. batik ki 1! pit',a kt 
I i i ! ! iKsts f iik i k i t. i' < \ it t ti j ii ai> n f d 

i s s I a p v lid i tp a k a d ! t! i a I ! + ! 1 x t <i i i i 
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. m do; s not apj eh the eviden v i i x u\ - u < \h a firm convi n 

LlllV i i ) ! ! v 1 ' ! ii 1 ! I, ! Ml d * ! ! ! > h 

i id )< J he I its! k! itp> i and UiCeei < i >e 

? i ,< ifd sl\ W d, K fkMis 1 *X lu (.stpVlM <. !l U< siii s S !K ii i i fi t'O 
t Hi K )! I < t I \ HI !l! I'i > v I i 1! <|l lb t i t ( < K 

;o <. t tt ...C- s. \j>, s km- t w rJ> iH-'^fN,. rrMi,d\N »)'<!■> a ^ hp<> ^< \> \s 

aneiKt 'lijnuLiv ) k> » utot ihs uoJeipirjoii^ in if kof s he doto* s , on' e'j 1 its , h- a 5 > 
err so !■. ;u h;n<: s In , ot\ hojon, in <.-es hsdnai Out I Ik- < \ sd v ~n c <-! ^ eptf> 3 -,m w o 



iii. 

Based on the above analysis, thi* court holds dial she district court did clearly err 
Hi ! ndi i to ii nk i.oi 1 ok K p o < s J cur es m the ii it a ui th< s 1< in i 
> k ! > tdd > s, i > ill! i 1 ' is i s t if d u >ntif 

Chance's evidence of secondary consider;.!? sons Aeoetdmchs fhis court adorns ihe 
judgment i ij' i he district court. 

COSTS 

card party shah hear its own costs. 
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